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1.0 Introduction

Section IX of the Consent Decree, effective on November 13, 2009, requires Bill Barrett
Corporation (BBC), to evaluate uncontrolled emissions at a well head (production) facility in the
Lake Creek (LC) Agreement Area and a second production facility in the Black Trail Ridge
(BTR) Agreement Area. Emissions to be quantified and characterized include volatile organic
compounds (VOC) and hazardous air pollutants (HAP). HAPs include BTEX (benzene, toluene,
ethylbenzene and xylenes) and normal hexane. An initial report was submitted on October 31,
2011 which included the tank vapor emission evaluation results for one facility in the LC area
and fugitive emission evaluation results for two other facilities, one each in BTR and the LC
areas. As referenced in the initial report, there were operational upsets during the initial BTR
facility tank vapor measurement test and BBC requested an extension to re-evaluate tank vapors
at this location. BBC also committed to evaluate tank vapors at an additional BTR facility and
submitted the report as agreed with EPA by February 1, 2012. The February 1, 2012 report was
further revised and reissued March 22, 2012 to correct data in Section 6.0 Table 4. This report
covers the re-evaluation of tank vapors at the 13-26-36 BTR, and the additional tank vapor
evaluation at the 16-26-36 BTR. BBC is also including an update to the E&P Tanks data for the
14X 22-46 DLB that was previously submitted in the October 31, 2011 report. In addition, this
report identifies potential mitigation measures.

2.0 Project Objectives

This emissions evaluation followed the protocol approved by EPA and facilities selected were
discussed with EPA prior to start of the test program. The purpose of the evaluation was to
quantify emissions of VOC and HAPS at representative production facilities in the BTR Tribal
Agreement Area through direct measurement of actual emissions and compare results to
emissions projected using existing agency accepted estimation tools. The emissions included
flashing, working and breathing losses from oil tanks at two production facilities. Please note
that the term oil as used in this document is consistent with the common field term for the liquid
product produced by these wells, although per the Consent Decree definitions it is considered a
condensate. The CD requirement also requires an analysis of the economic and technical
feasibility of employing emission reduction strategies which includes a review of EPA Gas Star
Program technologies.

At both locations, volumes of flashing, working and breathing losses from oil tanks were
measured and compositions analyzed. Modeled or factored emissions were based on actual
operating conditions and oil and natural gas physical characteristics and composition.

3.0 Site Selection Methodology

The oil produced in BTR and LC is paraffinic and is commonly referred to as either a black or
yellow wax with pour points between 100 - 110 °F. BBC selected facilities from each area for
the initial testing primarily on the basis of period of operation, equipment configuration,
operating conditions and production volumes as previously discussed in the report submitted
October 31, 2011. The objective of the testing was to provide emission estimates calibrated to
representative wells at the higher ends of the production range realized for wells in the



Agreement Area.

4.0 Field Testing
41 Vapor Testing

Qil tank vapors were quantified and sampled in order to characterize emissions associated with
flashing, working and breathing activities. Two monitoring events, each 24 hours in length, were
conducted at each facility. The events at the 13-26-36 BTR started on December 14, 2011 and
the events at the 16-26-36 BTR started on December 20, 2011.

A calibrated gas meter and a composite sampler were installed in the vapor line at the inlet to the
combustor (between the outlet of the selected tank vent and enclosed flare). To ensure all
gaseous emissions from the oil tanks were directed through the test equipment, the piping
systems were screened for leaks by EMPACT Analytical prior to starting the tests. The
screening was performed with a portable gas monitor RKI Eagle 2 and followed U.S. EPA
Method 21 measurement procedures. RKI Eagle 2 is a portable, battery-powered organic gas
monitor that conformed to Method 21. This analyzer uses a catalytic oxidation sensor and
photoionization detector (PID) and displays the measured vapor concentration in parts-per-
million by volume (ppmv).

Key analyzer specifications are provided below in Table 1:

Ne
Table 1 RKI Eagle 2 Specifications

Accuracy + 2.5% of leak definition at 200 ppm or greater.

Dynamic Range | 0 to 50,000 ppm methane.

Minimum Detectable Level | 5 ppm of methane.

Response Time Less than 30 seconds for 90% of final value, using 10,000 ppm of
methane.

Sample Flow Rate 0.7 to 1.0 liter/minute nominal.

The PID arrived from the manufacturer calibrated for a leak detection value of 10,000 ppm
methane with the next calibration due in 85 days. EMPACT monitored with the PID all valves,
connections and fittings associated with the test equipment following U.S. EPA Method 21
equipment screening procedures. Based upon a leak definition of 10,000 ppm, EMPACT
confirmed that the piping systems at both test facilities were leak-free prior to testing and after
loadout and gauging activities.

The calibrated gas meter recorded flow based on pressure differential over the 24 hour run
period. The composite sampler was programed to pull samples every approximately 10 seconds
while the flow meter recorded flow. No samples were pulled while there was no flow through
the meter. The samples were collected in an evacuated stainless natural gas cylinder for storage
prior to analysis. Each of the four 24 hour runs, two at each site, was conducted this way. The
oil tank vapor flow data is summarized in Table 2. The detailed flow meter data and calculations
are compiled in Attachment B.




4.2 Oil Sampling

Immediately after emission vent testing described in 4.1.1, oil samples were pulled and sent to
the analytical laboratory for analysis for input into the E&P Tanks software. Pressurized liquid
samples were collected upstream of the tank at the sample point on the dump line off the
separator using a piston cylinder sample container and a grab sample of the sales oil was
collected from the oil storage tank.

4.3 Analytical Methods

Speciated hydrocarbon vapor concentrations were determined by analyzing the composite
samples from vent testing (Sec 4.1.1). The gas samples were extracted from the cylinders and
analyzed with a GC equipped with current software per ASTM D6730.

The spot pressurized liquid samples collected at the sample point on the dump line of the
separator (Sec 4.1.2) were also analyzed for speciated hydrocarbon concentrations. Pressurized
liquid samples were analyzed with a GC equipped with current software per ASTM D6730.

The spot samples of sales oil from the tank were analyzed for RVP and API gravity. There were
difficulties with the RVP analyses due to the paraffinic content of the oil. The following equation
was used in place of a sales oil RVP measurement: (0.179 x API gravity sakes oil)-1.699
(Colorado PS Memo 05-01 March 7, 2005).

The analytical vent gas results were used to determine the amount of VOC and HAP constituents
in the vent gas. The analytical results of the pressurized liquids and sales oil liquids were used as
input into E&P Tanks software. Copies of the analytical results are in Attachment A. Emission
estimates are summarized in Table.

5.0 Comparison of Monitored Data to Modeled Data

E&P Tanks model and actual operating conditions inputs include:
e oil throughput; -
e separator pressures and temperatures;
e representative tank temperature
e ambient pressure;
e pressurized oil decanes (C10 plus) specific gravity and molecular weight;
e sales oil Reid Vapor Pressure (RVP); and
o API gravity.

Since the tanks in this area are heated and the oil temperature is thermostatically maintained,
actual conditions are not properly represented by E&P tanks software if ambient outdoor
temperature is used as the input. A tank oil temperature of 160 degrees F is maintained in the
field and therefore input to simulate the heating of the tanks. The output of the E&P Tanks
software runs are in Attachment C. Table 2 provides the summary E&P Tanks output.



TABLE 2. Summary of Measured Tank Vapor Data and E&P Tanks Output

Facility Run - Parameter Measured E&P Tanks % Difference
value* output Measured vs.
Modeled

13-26-36 1 Flow (MSCFD) 0.085 0.173 104%
BTR

1 VOC (Ib/hr) 0.133 ' 0.810 509%

1 HAPs (Ib/hr) 0.007 0.189 2600%

2 Flow (MSCFD) 0.885 0.142 84%

2 VOC (Ib/hr) 1.849 0.666 64%

2 HAPs (Ib/hr) 0.193 0.158 18%
16-26-36 1 Flow (MSCFD) 2,004 0.113 94%
BTR

i VOC (Ib/hr) 9.002 0.503 94%

1 HAPs (Ib/hr) 1.761 0.123 71%

2 Flow (MSCFD) 2.146 0.126 94%

2 VOC (Ib/hr) 9.730 0.563 94%

2 HAPs (Ib/hr) 1.903 0.139 93%

* Sample analyses contained oxygen and nitrogen which indicates air was part of the volume measured.

There was significant variability between Run 1 and Run 2 for the BTR 13-26-36 well. BBC has
reviewed the operating conditions and test results and this variability remains unexplained.
Test data for other runs is in reasonable agreement with modeled estimates.

E&P tanks were re run for the 14X-22-46 DLB since the results presented in the report submitted
October 31, 2011 were modeled using ambient temperatures instead of the tank oil temperature
of 160 degree F, The revised E&P Tanks data is presented in table 3 copies of the runs are in
Attachment C.



TABLE 3. Revised 14x-22-46 DLB E&P Tanks Data

Facility Run Parameter | Measured E&P Tanks % Difference
value* output Measured vs,
' Modeled
1 Flow (MSCFD) 0.0 0.099 NA
1 VOC (Ib/hr) 0.0 0.551 NA
1 HAPs (Ib/hr) 0.0 0.139 NA
2 Flow (MSCFD) 0.060 0.142 137%
2 VOC (ib/hr) ' 0.269 ‘ 0.791 194%
2 HAPs (Ib/hr) ’ 0.054 0.201 ‘ 272%

The previous E&P Tank runs using ambient temperature projected in zero emissions for both
runs at 14x-22-46 DLB. The use of elevated tank oil temperature in the model resulted in
projected emissions much greater than that measured.

6.0 Potential Emission Reduction Measures

A review of technologies currently catalogued by the EPA Gas Star Program for reducing
fugitive leaks and condensate tank emissions was conducted. Based on the type of equipment
located at these facilities and the results of the emission evaluation, the following technologies
were identified as potentially applicable:

- Fugitive inspection and repair program using optical imaging

- Tank best management practices such as closing thief and other tank hatches, installing
low emission hatches and maintaining valves in leak-free condition.

- Installation of VRU’s to capture tank vapor

6.1 Fugitive Equipment Leaks

BBC performed an analysis via the EPA Natural Gas Star Program for mitigating fugitive leaks.
This evaluation indicates that the potential gas and monetary savings of finding and fixing leaks
can be quite substantial if no leak detection and repair program is currently in place. The
potential for net monetary savings can be enhanced if a leak inspection and repair program can
be conducted in a manner that is cost effective and not labor intensive. Monitoring utilizing a
hand held gas monitor that is conducted on every component at Natural Gas Processing Plants is
not feasible for a field with numerous facilities dispersed over hundreds of miles. Optical
imaging devices reduce the time to screen a facility for leaks and allow for efficient inspections
at more facilities dispersed over large areas. In addition, screening could identify potential areas
of concern (e.g chronic leakers) that can be monitored more frequently by field personnel. This
monitoring, if conducted in house would require purchase or lease of imaging device(s) and
training of personnel.



As part of the consent decree, BBC already conducts a leak check program. The current program
does not involve the use of an optical imaging device. In spite of that program, the optical survey
of 10 sites detected 26 leaks.

A cost benefit analysis was performed based on the detected leaks and the forward looking 3-
year average (Jan 2012 — Dec 2014) gas price of $3.40 per million British thermal unit (MMBtu)
from the Colorado Interstate Gas Index as published by the Platt’s Inside FERC Gas Market
Report. Since not all repaired leaks result in gas that would otherwise be sent to sales, results are
presented below for two scenarios: 1) repaired leaks that result in gas to sales (presented as the
value of saved gas) and 2) repaired leaks that are combusted in heaters as fuel or in combustors
as waste gas and are presented in tons per year (tpy). The savings are summarized in Table 4

TABLE 4. Summary of Annual Savings

Approximate A.verage Annual Annual Savings of
, Average Gas Savings of Recovered
Scenario Recovered Gas ($/10
Recovered Gas ($/Leak or sites or tpy/10 sites)
(CFM/Leak) tpy/Leak) y
Gas to Sales (8 leaks) 1.350 $2,815? $22,517%
Waste Gas to Combustion (11 leaks) 0.16 0.18 tpy 2.02 tpy

DAverage of 7 leaks from typical well equipment is 012CFM if the compressor engine PRV leak of 10 CFM is excluded..

@Based on average of 1164 Btu/scf of sales gas for leaking sites:

According to EPA Partner Reported Opportunities (PRO) Fact Sheet No. 902, Conduct DI&M at
Remote Sites, the contract cost of conducting a leak detection survey using optical imaging
methods cost approximately $200 per facility when multiple remote facilities are surveyed at one
time. Recent quotes from a 3™ party provider of optical camera leak inspection programs
indicate that cost is currently in the range of $400 to $600 per facility depending upon the
remoteness of field facilities. Based on the assumptions listed above using Fact sheet costs, one
survey per year at 10 sites and assuming no additional capital costs for repairs the approximate
annual cost is $4,000 to $6,000. The annual savings significantly exceed the cost of an optical
leak check program.

The annual savings in Table 4 is an incremental savings over and above the savings provided by
the current leak check program using visual, auditory, and olfactory methods. Therefore, the
cost effectiveness of an optical imaging survey is likely to change if used in place of the current
program, gas prices significantly increase, or additional wells are added to field in close
proximity to existing wells thus reducing the survey cost per well.

6.2 Tank Emissions

BBC received quotes for two types of VRU systems from two different vendors. The combustor
would remain as a backup to the VRU during downtime, therefore the VRU would be installed in
addition to the combustor rather than in place of the combustor. As a result, there is no fuel
savings associated with the combustor pilot.




Flowgenix provided a lease quote for their FX8 VRU, a Boss Industries rotary screw compressor
package, driven by a GM 3.0L industrial natural gas engine and controlled by the Flogistix PLC
system.

COMM Engineering quoted an Educator Vapor Recovery Unit (EVRU™), The EVRU™ is a
non-mechanical eductor (or jet pump) that recovers vent gas by using high-pressure motive gas
to entrain hydrocarbon vapors from low-pressure sources. EVRU™ operates on the Venturi
principle as its core element which allows for consistent operation regardless of variability of
tank vapor volumes. COMM Engineering stated it was not economical to install a VRU with the
measured flow rates but provided a limited quote for this evaluation.

Table 5 provides a summary of the cost effectiveness of installing and operating a VRU system
at the 16-26-36 BTR, the site with the highest measured emissions. The higher emission Run
was used in the analysis. Calculations can be found in Attachment D.

TABLE 5. Summary of Cost Effectiveness of VRU Systems

Total Installed Total Annualized ?}1;:::“\;1:‘!:: Cost per Ton
Capital Cost Cost gas VOC Recovered
$13,698 -
$137,500 - $272,250 $23,532 - $39,800 $7,925 $23.347

Based on the results of the Cost Effectiveness analysis, installation of a VRU system on these
tanks is not economically feasible.



Attachment A



PROJECT NO: 201112122 ANALYSIS NO.: 01

COMPANY NAME: BiLL BARRETT CORP ANALYSIS DATE:  JANUARY 6, 2012
SAMPLE DATE:  DECEMBER 16, 2014

COMMENTS: 1L GLASS #1 SAMPLED BY: GALE MCENDREE
SPOT: NO PROBE EMPACT
LIGHT BROWN

TEST PROCEDURE / METHOD: APL GRAVITY

DESCRIPTION: AP| GRAVITY @ 60/60

13-26-36 BTR; BTR FIELD 42.4

TANK BATTERY #33089 :

130 DEGREES

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION,

EMPACT Analytical Systems, Inc. 365 South Main St. Brighton, CO. 80601  (303) 637-0150
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PROJECT NO: 201112122 ANALYSIS NO.: 01
COMPANY NAME: BILL BARRETT CORP ANALYSIS DATE: JANUARY 6, 2012 .
SAMPLE DATE: DECEMBER 16, 2011

COMMENTS: 1L GLASS #1 SAMPLED BY: GALE MCENDREE
SPOT; NO PROBE EMPACT
LIGHT BROWN

TEST PROCEDURE | METHOD: REID VAPOR PRESSURE (ASTM D-323)

DESCRIPTION: REID VAPOR PRESSURE

13-26-36 BTR; BTR FIELD *

TANK BATTERY #83089

130 DEGREES

*Sample did not meet requirements of method, because it was not a liquld at 100 deg. F.

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF:THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.

EMPACT Analytical Systems, inc. 365 South Main St. Brighton, CO. 80601  (303) 637-0150



PROJECT NO. :
COMPANY NAME :
ACCOUNTNO. :
PRODUCER :
LBASENO. :
NAME/DESCRIP:

*oFELD DATA®**
SAMPLE PRES. :
VAPOR PRES. :
COMMENTS :

COMPONENT

EMPACT ANALYTI@

\
S\

N

st

YSTEMSINC.

365 S. MAIN ST.
BRIGHTON, CO

80601
| S U SR

303-637-0150

203112122
BILL BARRETT CORP

13-26-36 BTR; BTR FIELD
SEPARATOR

74

SPOT; NO PROBE

NITROGEN (AIR)
CARBON DIOXIDE
METHANE
BTHANE
PROPANE
1-BUTANE
N-BUTANE
I-PENTANE
N-PENTANE
HEXANES PLUS
o

TOTALS

BTEX COMPONENTS
BENZENE

TOLUENE
ETHYLBENZENE
XYLENE

MOLE% MASS%
14009  0.82s0
36792  2.5558
04116 03295
29418 23547

e
TOTAL BTEX

8.4335  6.0650

*DETAILED HYDROCARBON ANALYSIS/NJ 1993) ; ASTM D6730
THIS DATA HAS BEEN ACQUIRED THROUGH APPUICATION OF CURRENT STATE-OF-THE-ARY ANALYTICAL TECHNIQUES.
THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, ASSUMESNO
RESPONSIBLITY FOR ACCURACY OF THE REPORYED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.

ANALYSIS NO. : 02

ANALYSIS DATE:  JANUARY 2, 2012
SAMPLEDATE :  DECEMBER 16, 2011
CYLINDERNO.: 27834
SAMPLEDBY :  GALE MCENDREE
EMPACT
SAMPLETEMP.: 162
AMBIENT TEMP.:
GRAVITY :
MOLE % MASS % VOL %
0.0099 0.0021 0.0020
0.0028 0.0009 0.0008
0.2565 0.0310 0.0778
0.1312 0.0297 0.0628
0:1905 0.0633 0.0940
0.0876 0.0384 0.0514
0.3004 0.1316 0.1697
02331 0.1268 0.1547
02147 0.1168 0.1393
98.5733 99.4594 99,2475
100.0000 100.0000 100.0000
(CALC: GPA STD 2145-94 & TP-17 @14.696 & 60 F)
TOTAL C6+
SAMPLE  FRACTION
Specific Gravity (H20=1) = 0.753 0.7546 60/60
APl Gravity - 56.42 56.02 60/60
Molecular Weight = 13264 134134
Absolute Density = 628 6.29 LBS/GAL
Heating Value Lig. Id! Gas= 126522 127201 BTU/GAL
Vapor/Liquid = 18.17 18.07 CUFT/GAL
Vapor Pressure = 15.80| 1.28 PSIA @100 F



§/365 S. MAIN ST.

" BRIGHTON, CO

80601

A i A

E &P TANK / GLYCALC INFORMATION

PROJECT NO., : 201112122 ANALYSIS NO. : 02
COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 16, 2011
PRODUCER CYLINDER NO. : 27834
LEASENO. : SAMPLED BY : GALE MCENDREE
NAMEIDESCR!P 13-26-36 BTR; BTR FIELD EMPACT
SEPARATOR
“"“FIELD DATA™* SAMPLE TEMP. : 162
SAMPLE PRES. : 74 AMBIENT TEMP.:
VAPOR PRES, : GRAVITY
COMMENTS : SPOT; NO PROBE
Molo % Wit-% LV%
CARBON DIOXIDE 0.0028 0.0009 0.0008
NITROGEN (AIR) 0.0099 0.0021 0.0020
METHANE 0.2565 0.0310 0.0778
ETHANE 0.1312 0.0207 0.0628
PROPANE 0.1905 0.0633 0.0940
-BUTANE 0.0876 0.0384 0.0514
N-BUTANE 0.3004 0.1316 0.1697
-PENTANE 0.2331 0.1268 0.1547
N-PENTANE 0.2147 0.1168 0.1383
CYCLOPENTANE (N-CS5) 0.4653 0.2460 0.2436
N-HEXANE . 6.0435 3.9277 4.4550
CYCLOHEXANE (OTHER C6) 1.9586 1.2427 1.1942
OTHER HEXANES 6.9208 4.4741 49250
OTHER HEPTANES 104751 7.8802 8.5163
METHYLCYCLOHEXANE (OTHER C7) arrz 27924 27138
2,24 TRIMETHYLPENTANE 0.2899 0:2146 0.2144
BENZENE 1.4009 0.8250 0.7035
TOLUENE 3.6792 ~ 2.5558 2.2008
ETHYLBENZENE 0.4116 0.3285 0.2837
XYLENES 2.9418 23547 2.0325
OTHER OCTANES 122752 10.5504 10,9320
OCTANES PLUS — 63.8488- — 755055 — 742054
NONANES 10.6080 10.1641 10.2108
DECANES PLUS 37.3223 51.8922 50.6219
TOTAL 100.0000 100.0000 100.0000
b L — BTSN
TOTAL 100.0000 100.0000 100.0000
AP| Gravity 56.42 60/60
Vapor Pressure = 1580 PSIA& 100 F

Average Molecular Weight of Decanes plus =
Average Specific Gravity of Decanes plus =

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDIGIOUS APPLICATION OF CURRENT

STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE

184.42
0.769%0

RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.



PROJECT NO. : 201112122
COMPANY NAME : BiLL BARRETT CORP

ACCOUNT NO. :
PRODUCER :
LEASE NO. :
NAME/DESCRIP :

““*FIELD DATA"*

3

SYSTEMS INC.

365 S. MAIN ST.
BRIGHTON, CO
L 80601

i

W\, A
VAN nm,w”,,f/

> NN\
k

A A

4 a,,‘ EMPACT ANALYTICAD

N
303-637-0150

EXTENDED NATURAL GAS LIQUID ANALYSIS ('DHA)

BY CARBON NUMBER
ANALYSIS NO. :
ANALYSIS DATE:
SAMPLE DATE :
CYLINDER NO. :
SAMPLED BY :
13-26-36 BTR; BTR FIELD
SEPARATOR
SAMPLE TEMP. ;
74 AMBIENT TEMP.:
GRAVITY
MOLE% MASS %
0.0093 0.0021
0.0028 0.0009
C1 0.2665 0.0310
c2 0.1312 0.0297
c3 0.1805 0.0833
c4 0.3880 0.1700
Cs 0.0131 0.4898
cé 16.3328 10.4695
c7 17.9264 13.2364
ce 16.9185 13.4492
co 10.6080 10.1641
c10 8.0292 84335
ci1 54723 6.2751
Cc12 44322 §.5015
Cc13 28852 41214
C14 4.1895 6.2812
C1s 46510 7.4485
Ci6 3.3004 5.6344
(14 1.7589 3.1688
c18 1.3348 2.5611
Cc19 0.5458 1.1049
c20 0.3406 0.7253
c21 0.1322 0.2956
cz2 0.0771 0.1806
ca3 0.0172 0.0421
C24 0.0106 0.0271
Cas 0.0076 0.0202
C26 0.0068 g.0188
ca7 0.0056 0.0181
C2e 0.0054 0.0181
Cc29 D.0000 0.0000
C30+ 0.0000 0.0000
L
Total 100.0000 100.0000

0z

JANUARY 2, 2012
DECEMBER 16, 2011
27834

GALE MCENDREE
EMPACT

162

VOLUME %
0.0020
0.0008
0.0778
0.0628
0.0940
0.2211
0.5376

12T
13.4308
13.4626
102108
8.3053
6.0557
5.4137
4.0584
6.1851
7.2620
5.4678
3.0793
2.4859
1.0571

0.2798
0:1703
0.0388
0.0254
0.0189
0.0176
0.0150
0.0150
0.0000

[——— ———]
100.0000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.



80601

. { A% .
303-637-0130
GAS YSiS
DHA COMPONENTY LIST

PROJECT NO. : 201112122 ANALYSIS NO. : 02

COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012

ACCOUNT NO. : SAMPLE DATE : DECEMBER 16, 2011

PRODUCER : CYLINDER NO.: 27834

LEASENO. : SAMPLED BY : GALE MCENDREE

NAME/DESCRIP : 13-26-38 BTR; BTR FIELD EMPACT

SEPARATOR

**FIELD DATA™* SAMPLE TEMP. : 162

SAMPLE PRES. : 74 AMBIENT TEMP

VAPOR PRES. : GRAVITY

COMMENTS : SPOT; NO PROBE

COMPONENT PIANO # MOLE % MASS % VOL %

Nitrogen 0.0089 0.0021 0.0020

Carbon Dioxide 0.0026 0.0009 0.0008

Methane P 0.2585 0.0310 0.0778

Ethane P2 0.1312 0.0297 0.0628

Propane P3 0.1805 0.0633 0.0840

-Butane : 7] 0.0876 0.0384 0.0514

n-Butsne P4 0.3004 0.1316 0.1697

2,2-Dimethyipropane 5 0.0606 0.0330 0.0416

-Pentane I5 0.1725 0.0938 0.1131

n-Pentane P5 0.2147 0.1168 0.1393

2,2-Dimethyibutane ] : 0.1067 0.0693 0.0798

Cyclopentane N5 0.4653 0.2460 0.2436

2,3-Dimethyibutane i6 0.4538 0.2949 0.3320

2-Methyipentane 6 2.9520 1.0180 21853

3-Methylpentana 1] 1.5550 1.0103 1.1311

n-Hexane Pé 8.0435 3.g2rr 4.4550

2,2-Dimethylpentans 7 0.0663 0.0501 0.0553

Methyicyclopentane N6 1.8622 1.1816 1.1789

2,4-Dimethylpentane ” 0.1863 0.1407 0.1566

Berzens A8 1.4009 0.8250 0.7035

3,3-Dimethyipentane 14 0.0788 0.0803 0.0652

Cyciohexane N6 1.9588 1.2427 1.1042

2-Methythexane 7 0.9813 0.7413 0.8179

2,3-Dimethyipentane i7 0.3548 0.2680 0.2873
. 1,1-Dimelhyicyclopentane N7 0.2484 0.1824 0.1808

3-Methyihexane 7 1.1609 0.8770 0.9530
. 1¢,3-Dimethylcyclopentane N7 0.3253 0.2408 0.2419

11,3-Dimethylcyclopentans N7 0.2899 0.2146 0.2144

3-Ethyipentane 7 0.0745 0.0583 0.0602

1t,2-Dimethyicyclopentane N7 0.4978 0.3685 0.3669

2.2,4-Trimethylpentane 8 0.0188 0.0160 0.0172

n-Heptane ' P7 6.0530 4.5728 5.0020

1c;2-Dimethylcyclopeniane N7 » 0.0278 0.0206 0.0200

Methylcyclohexane - N7 s.77214 2.7924 27138

2,2-Dimethylhexane 18 0.1912 0.1647 A



1¢.2t,3-Trimethylcyclopenlane
3-Ethylhexane
1t,4-Dimethylcycichexane
1.1-Dimsthylcyclohexane
3c-Ethyimethylcyclopentans

2i-Ethyimethyicyclopentane
1,1-Methylethyicyclopentane
2.2,4-Trimethylhexane

2,3, 5-Trimethylhexane
2,2.Dimethythepiane
1.1,4-Trimethylcyclchexane
2,2,3-Trimethythexane
2,4-Dimethyiheptano
4,4-Oimethylheptane
Ethyicyclohexane

n-Propylcyclopentane
1¢,3c,5-Trimethylcyclohexane
3,3-Dimethylheptane
3,5-Dimethylheptane
1,1,3-Trimethylcyclohexane
Ethyibenzene

16,24t Trimethylcyclohexane
2,3-Dimethylheptane

1,3-Dimethylbenzene (m-Xylene)
1,4-Dimethylbenzens (p-Xylene}

3,4-Dimethyiheplane
3,4-Dimsthytheptane (2)
4-Ethylheptane

4-Methylociane
2-Methylociane
3-Ethyiheptane
3-Methyloctane
3,3-Diethyipentane
1¢,24,3-Trimethylcyclohexane
1,1,2-Trimethylcyclohexane

1,2-Dimathyibenzene (o-Xylene)

-8Butylcyclopentane
UnknownCa8s
n-Nonane

3532355000 c0E 3533505535 000Z055005Z333528555255585555555

0.0870
0.0977

0.0047



1,2-Ethyl-i-propylbenzene
1,4-MethyHt-butylbenzene
UnknownC10s
n-Undecane
1,4-Ethyl--propyibenzene

n-Pentyibenzene
1t-M-2-{4MP)cyclopentane
1,2-Di-n-propylbernzene
1,4-DH-propylbenzens

N8
1o
110
1o
Ho

110

110
110

110
110

110
110
Ho

A10
N10
110

A10
A10

P10

At0
A10
N10
A10
110

A10
A1D
A1D
A10
At0
A0
A10

A10

A10
A10
A10
A0
A0
A10
A10
A1
uto
P11
Alt
A1
A1l
At
Al
Al1
A1l
At
A1l

At1
P12

AN

0.1100
0.1474
0.1418

0.1058



t-Decahydronaphthalene A10 0.0398
Naphthalene A10 0.0695
A-Ethyl-t-butylbenzene A1l 0.0353
UnknownC11s U1t 0.6252
n-Dodecane P12 34070
1,3-Din-propylbenzene A12 0.1788
1,3.5-Triethyibenzene: A12 0.0938
1,2,4-Triethylbenzena A12 0.2351
1.4-Methyl-n-pentyibenzene A12 0.0449
n-Hexytbenzene A12 0.0858
1,2,3,4,5-Pentameathylbenzene A13 0.1104
A1 0.1295

1-Mathyinaphthalene At 0.5118
UnknownC12s U112 0.3772
n-Tridecans P13 2.3350
UnknownC13s u13 0.5488
n-Tetradecans P14 1.7263
UnknownC14s U4 24732
n-Pentadecane P15 1.5582
UnknownC15s Uts 3.0828
n-Haxadecane P16 1.2016
UnknownC16s ute 2.0088
n-Heptadecane P17 0.7802
UnknownC17s ut7 0.9787
n-Ociadecane P18 0.3628
UnknownC18s U18 0.9720
n-Nonadecane P19 0.1815
UnknownC18s U9 0.3643
n-Eicosane P20 0.1114
UnknownC20s y20 0.2201
on-Henelcosane P21 0.0585
UnknownC21s U214 a.0127
n-Docosans P22 0.0513
UnknownC22s u22 0.0258
n-Tricosane P23 0.0172
n-Tetracosane P24 0.0106
n-Pentacosane P25 0.0076
n-Hexacosane P26 0.0068
n-Heptacosane P27 0.0056
n-Octacosane P28 0.0054
TOTAL 100.0000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEGUENCES OF IT'S APPLICATION.

0.3674
0.7375
0.2373
0.4860
0.1330
0.1626
0.1201

0.0421
0.0271

0 .0188
0.0161
0.0161



PROJECT NO. :

COMPANY NAME :

ACCOUNT NO. :
LEASENO. :

“*FIELD DATA™"
SAMPLE PRES. :
VAPOR PRES. :
COMMENTS

COMPONENT
ALCOHOLS
OXYGEN/ARGON

CARBON DIOXIDE

ETHANE
PROPANE
LBUTANE
N-BUTANE
-PENTANE
N-PENTANE
HEXANES PLUS
Al

BTEX COMPONENTS MOLE%

BENZENE
TOLUENE
ETHYLBENZENE
XYLENES

MPACT ANALYTICAL
SYSTE MS INC.

201112122
BILL BARRETT CORP

13-26-36
13-26-36 BTR; BTR FIELD
VAPOR GAS #1; 1ST 24 HOUR TEST

ANALYSISNO. :

ANALYSIS DATE:

SAMPLE DATE :
CYLINDER NO. :
SAMPLEDBY :

SAMPLE TEMP. :
AMBIENT TEMP..
GRAVITY :

SPOT; PROBE; OFF: DECEMBER 15, 2011 - :00 AM.

TOTAL BTEX

{CALC: GPASTD 2145 & TP-11 G 14 896 & 60 F)

MOLE % MASS %
0.0008 0.0018
498 5.02
1877 1863
0.65 00
37.57880 19.08340
125343 11.9173
10.5843 147578
2.3801 43742
5.5044 10.1181
22193 5.0560
24391 5.5507
2.3838 6.6120
“100.00000 “100.00000
WT% BTU@
04255 03100  LOW NET DRYREAL:
00235 0.0685 NET WET REAL :
00003 00010  HIGH GROSS DRY REAL:
0.0023 _0.0077 GROSS WET REAL :
0.1516  0.3872 NET DRY REAL:
: GROSS DRY REAL :
RELATIVE DENSITY (ARR=1):
COMPRESSIBILITY FACTOR :

“{DETAILED HYDROCARBON ANALYSISV/NS 1993} ; ASTM D6T30
THIS DAYA HAS BEEN ACQUIRED THROUGN APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES .

THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF THE USER EMPACY ANALYTICAL SYSTEMS, ASSUNES NO
RESPONSTHLITY FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION,

03
JANUARY 2, 2012

DECEMBER 14, 2011 - 9:00 A.M.

GALE MCENDREE - EMPACT

GPM @

14850

3.3521
20151
0.7789
1.7352
0.8040
0.8821
0.8531
]
11.4205

14,850
3071 fect
12843 fsef
1427.1 feet
1402.2 fsef
15697.3 b
17130.7 mb

GPM @

14.730

3.3704
2.8310
0.7831
1.7447
0.8084
0.8870
0.6583

L~
114829

14.730

1314.2 Jsef

12014 Jsel

1434.9 /sel

1409.9 fscf
15783.0 b
172333 Ab

. 1o:2
0.89445



PROJECT NO. :
COMPANY NAME :
ACCOUNT NO. :
PRODUCER :
LEASE NO. :
NAME/DESCRIP :

**FIELD DATA™
SAMPLE PRES.:
VAPOR PRES. :
COMMENTS :

Com;

Carbon Dioxide
Nitrogen

Methane

Ethane

Propane
Isobutane
n-Bulane
lsopentane
n-Pentane
Cyclopentane
n-Hexane
Cyclohexane
Other Hexanes
Heptanes
Mathycyclohexane
2,2,4 Trimethylpentane
Benzene

Toluene
Ethylbenzene
Xylenes
C8+ Heavies

Subtotal

Oxygen/Argon
él_enhok

Total

Wh. b )
NV, un.uw/., A
‘IQ‘ x\\\“MV/

201112122
BILL BARRETT CORP

13-26-36

13-26-36 BTR; BTR FIELD

VAPOR GAS #1; 15T 24 HOUR TEST

ANALYSIS NO. :
ANALYSIS DATE:
SAMPLE DATE :
CYLINDER NO. :
SAMPLED BY :

SAMPLE TEMP. :
AMBIENT TEMP.:
GRAVITY :

SPOT; PROBE; OFF: DECEMBER 15, 2011 - 8:00 AM.

Mote %

0.65
18.77
37.57890
12.5343
10.5643
2.3801
§.5044
2.1098
2.433%
0.1005,
0.7430
0.1331
1.0133
0.2623
0.0516
0.0001
0.1255
0.0235
0.0003
0.0023
0.0268

85.03920

4.96
0.0008

100.00000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES THE APPLICATIONS OF THIS INFORMATION 1S THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.

03

JANUARY 2, 2012

DECEMBER 14, 2011 - 9:00 AM.
-

GALE MCENDREE - EMPACT
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PROJECT NO. : 201112122 ANALYSISNO.: 03
COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE: JANUARY 2,2012
ACCOUNT NO. : SAMPLEDATE : DECEMBER 14, 2011 - 9:00 A M.
PRODUCER : CYLINDERNO.: 899
LEASENO. : 13-26-36 SAMPLEDBY : GALE MCENDREE - EMPACT
NAME/DESCRIP : 13-26-36 BTR; BTR FIELD
VAPOR GAS #1; IST 24 HOUR TEST
¢SSFIELD DATA* SAMPLE TEMP. :
SAMPLE PRES. : AMBIBNT TEMP.:
VAPOR PRES. : GRAVITY
COMMENTS : SPOT; PROBE; OFF: DECEMBER 15, 2011 - 9:00 AM.
GPM@ GPM @
COMPONENT PIANO # MOLE % MASS % 14,650 14.730
Oxygen/Argon — T 496 5.02 — -—
Nitrogen - 18.77 16.63 - -
Carbon Dioxide — 0.65 090 — —
Methane Pl 37.57990 19.06340 — —
Ethane P2 125343 119173 31352 3370
Propane P3 10,5843 14.7576 2915 2931
i-Butane 1\ 2.3801 43742 0.779 0.783
n-Butane P4 5.5042 10.1157 1.73§ 1.745
2,2-Dimethylpropane 15 0.0208 0.047% 0.008 0.008
i-Petane 15 2.0890 4.7657 0.764 0.768
Acetone X3 0.0002 0.0004 0.000 0.000
UnknownCds U4 0.0002 0.0004 0.000 0.000
n-Pentane PS5 24328 $.5500 0.882 0.887
1-Butanol X4 0.0005 0.0012 0.000 0.000
2,2-Dimethylbutane 16 0.0318 0.0866 0.013 0.013
Cyclopeniane "N5§ 0.1095 0.2428 0.032 0.032
2,3-Dimethyjbutane 16 0.0744 0.2027 0.030 0.030
2-Methylpentane 16 0.4984 1.3581 0.207 0.208
i-Butano} X4 0.0001 0.0002 0.000 0.000
3-Methylpentane 16 0.2474 0.6741 0.101 0.102
UnknownC5s us 0.0003 0.0007 0.000 0.060
n-Hexane P6 0.7430 2.0246 0.306 0307
2,2-Dimethylpemane 17 0.0090 0.0285 0.004 0.004
Methylcyclopentane N6 0.1611 04287 0.057 0.058
2,4-Dimethylpentane 17 0.0138 0.0437 0.006 0.006
2,2,3-Trimethylbutane 17 0.0016 0.0051 0.001 0.001
Benzene A6 0.1255 0.3100 0.035 0.035
3,3-Dimethylpentane 1 0.0034 0.0108 0.002 0.002
Cyclohexane Né 0.1331 0.3542 0.045 0.045
2-Methylhexane 7 0.0457 0.1448 0.021 0.021
2,3-Dimethytpentane 17 0.0131 0.0415 0.006 0.006
1,1-Dimethyicyclopentane N7 0.0099 0.0307 0.004 0.004
3-Methythexane. 17 0.0408 0.1293 0.019 0.019
1¢,3-Dimethylcyclopentane N7 0.0098 0.0304 0.00s 0.005
11,3-Dimethylcyclopentane N7 0.0085 0.0264 0.04 0.004
3-Ethylpentane 17 0.0023 0.0073 0.001 0.001
Page 1
EMPACT Analytical Systems, inc 385 5. Maln Street, Brighton, CO 80801 303-837-0150



11.2-Dimethylcyclopentane
2,2,4-Trimethylpentane
UnknownCés

n-Heptane
1c,2-Dimethyicyclopentane
Methyicyclohexane
2,2-Dimethylhexane
Ethylcyclopentane
2,5-Dimethylhexane
2.2,3-Trimethylpentane
2.4-Dimethylhexane
le,2t,4-Trimethylcyclopentane
3,3-Dimethylhexsne
1t,2¢,4-Trimethylcyclopentane
2,3 4-Trimethylpertane
2,3,3-Trimethylpentane
Tolueae

2,3-Dimethylhexane
2-Methyl-3-ethylpentane
2-Methytheptane
4-Methyltheptane
3-Methyl-3-ethylpentane
3.4-Dimethylhexane
3-Methylheptene
1c,21,3-Trimethylcyclopentane
3-Ethyihexane
11,4-Dimethylcyclohexane
1,1-Dimethyicyclohexane
3t-Ethylmethylcyclopentane
2t-Ethyimethylcyclopentane
1,1-Methylethylcyclopentane
11,2-Dimethylcyclohexane
UnknownC7s

n-Octane
ic,4-Dimethylcyclohexane
i-Propylcyclopentane
1¢,2-Dimethyicyclohexane
{,1,4-Trimethylcyclohexane
2,2,3-Trimethylhexane
2,4-Dimethylheptane
Ethylcyclohexane
n-Propylcyclopentane
1c,3¢,5-Trimethylcyclohexane
Ethylbernzene
1c,2t,4t-Trimethylcyclohexane
1,3-Dimethylbenzene (m-Xylene)
1,4-Dimethylbenzene (p-Xylene)
4-Methyloctane
2.Methyloctane
3-Methyloctane
1,2-Dimethylbenzene (0-Xylens)
i-Butylcyclopentane
UnknownC8s

n-Nonane
1,1-Methylethylcyclohexane
n-Butylcyclopentane
n-Propylbenzene
1,3-Methylethylbenzene
1,3,5-Trimethylbenzene
5-Methylnonane

EMPACT Analytical Systems, inc

N7
18

P7
N?
N7
18
N7
18

18
N8
I8
N8
18
18
A7
I8
18
I8
I8
18
18
18
N§
18
N8
N8
N8
N8
N8
N8
u7

N8
18
N8

N9

19
19
N8
N8
N9
I8
N9

9
19
19

us

N§
N§
A9
A9
A9
1o

0.0134
0.0001
0.0002
0.0889
0.0005
0.0516
0.0022
0.0013
0.0009
0.0001
0.0011
0.0010
0.0004
0.0007
0.0001
0.000t
0.0235
0.0004
0.0003
0.0030
0.0008
0.0001
0.0001
0.0016
0.0020
0.0001
0.0008
0.0004
0.0001
0.0001
0.000t
0.0006
0.0003
0.0036
0.0003
0.0001
0.0002
0.0006
0.0003
0.0001
0.0003
0.0002
0.0001
0.0003
0.0001
0.0014
0.0005
0.0002
0.0002
0.0002
0.0004
0.0001
0.0001
0.0007
0.0001
0.0002
0.0001
0.0001
0.0002
0.0001

Page 2

0.0416
0.0003
0.0805
02817
0.0015
0.1602
0.0079
0.0040
0.0033
0.0003

0.0035
0.0014
0.0025
0.0003
0.0003
0.0685
0.0014
0.0011
0.0108
0.0029
0.0003
0.0003
0.0058
0.0071
0.0003
0.0028
0.0014
0.0003
0.0003
0.0003
0.0021
0.0009
0.0130
0.0011
0.0003
0.0007
0.0024
0.0012
0.0004
0.0011
0.0007
0.0004
0.0010
0.0004
0.0047
0.0017
0.0008
0.0008
0.0008
0.0013
0.0004
0.0003
0.0028
0.0004
0.0008
0.0004
0.0004
0.0008
0.0004

365 S. Main Street, Brighton, CO 80801

0.006
0.000
0.000
0.041
0.000
0.021
0.001
0.001
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.008
0.000
0.000
0.002
0.000
0.000
0.000
0.00¢
0.001
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.002
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.006
0.060

0.041
0.000
0.021
0.001
0.001
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.008
0.000
0.000
0.002
0.000
0.000
0.000
0.001
0.001
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.002
0.000
0.000
0.060

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

303-637-0160



1,2-Methylethylbenzene A9
3-Methylnonane 110
t-Butylbenzene Al0
Unknown(C9s u9
a-Decane P10
1,2,3-Trimethylbenzene A9
1,3-Methyl-i-propylbenzene AlQ
Sec-Butylcyclohexane Al0
3-Ethylnonsne no
1,4-Methyl-n-propylbenzene Al0
1,2-Diethyibenzenc A0
1,2-Methyl-n-propylbenzene Al0
1,4-Dimethyl-2-ethylbenzene AlD
1,2-Dimethyl-4-ethylbenzene Al0
1,3-Dimethyi-2-ethylbenzene Al0
1,4-Methyl-t-butylbenzene All
UnknownC10s uto
n-Undecane Pil
1,2.4,5-Tetramethylbenzene All
},4-Di-i-propylbenzene All
UnknownCl ts Ut1
n-Dodecane P12
1-Methyinaphthalene All
n-Tridecane P13
n-Tetradecane Pl4
TOTAL

BTEX COMPONENTS MOLE% WT%
BENZENE 0.1255 0.3100
TOLUENE 0.0235 0.0685
ETHYLBENZENE 0.0003 0.0010
XYLENES 00023

(CALC: GPASTD 2145 & TP.17 @M4.696 & 6O F;

S(DETALLED HYDROCARBON ANALYSIS/NS 1993 ; ASTM D6738
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STAYE-OF.THE-ART ANALVYICAL TECHNIQUES.
THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF THE USER. EMPACT ANALYTICAL SYSTEMS. ASSUMESNO
RESPONSIBLITY FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION.

EMPACT Analytical Systems, Inc

Page 3

385 S. Main Streel, Brighton, CO 80601

0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0002 0.0008 0.000
0.0002 0.0008 0.000
0.0003 0.0014 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0005 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0004 0.000
0.0001 0.0005 0.000
0.0003 0.0014 0.000
0.0003 0.0015 0.000
0.0001 0.0004 0.000
0.0001 0.0005 0.000
0.0001 0.0005 0.000
0.0002 0.0011 0.000
0.0001 0.0004 0.000
0.0002 0.0012 0.000
00001 D000
100.00000 100.00000 11.4205
BTU@ 14.650
LOW NET DRY REAL TTA307.9 st
NET WET REAL 1284.3 Jscf
HIGH GROSS DRY REAL : 14271 fsct
GROSS WET REAL : 1402.2 /scf
NET DRY REAL : 15697.3 Md
GROSS DRY REAL : 17130.7 >
RELATIVE DENSITY (AIR=1):
COMPRESSIBILITY FACTOR :

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

]
11.4829

14.730

13142 fsef

1261.4 /sef

1434.9 /f5cf

1409.9 /sef
15783.0 b
17233.3 b

1.0812
0.99445

303-637-0150



P/365 S. MAIN ST.

BRIGHTON, CO
\ 80601
A~ H N

WAIN PAGE
PROJECT NO. : 201112122 ANALYSIS NO. : 04
COMPANY NAME : BILL BARRETT CORP ANALYSISDATE:  JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 15, 2011 - 8.00 AM.
PRODUCER : CYLINDER NO. : 1010
LEASENO. : 13-26-36 SAMPLED BY GALE MCENDREE - EMPACT
NAME/DESCRIP : 13-26-36 BTR; BTR FIELD
VAPOR GAS #2; 2ND 24 HOUR TEST
*“*FIELD DATA** SAMPLE TEMP. :
SAMPLE PRES. : AMBIENT TEMP..
VAPOR PRES, : GRAVITY
COMMENTS SPQT; PROBE; OFF:DECEMBER 18, 2011 - 9:00 A.M.
GPM @ GPM @

COMPONENT MOLE % MASS % 14.650 14.730
ALCOHOLS 0.0014 0.0028
OXYGEN/ARGON 5148 4,35 - -
NITROGEN 19.15 14,17 —_— —
CARBON DIOXIDE 0.48 0.56 — —_
METHANE 29.20340 12.41200 —_ —
ETHANE 10.1402 8.0527 2.7162 2,7310
PROPANE 10.0428 11.6857 2.7714 2.7888
I-BUTANE 2.7382 4.2032 0.8977 0.9026
N-BUTANE 7.0622 10.8254 2.2262 2.2383
I-PENTANE 37225 7.0780 1.3455 1.3529
N-PENTANE 45802 8.7447 1.6659 1.8750
HEXANES PLUS 7.6401 17.8048 3.0874 3.1042

LS 100.00000 100.00000 14.7103 14.7908
BTEX COMPONENTS MOLE% WT% BTU@ 14.650 14,730
BENZENE 0.3826 0.7693 LOW NET DRY REAL : 1613.1 /ser 1621.9 /sef
TOLUENE 0.1088 0.2599 NET WET REAL : 1584.9 fsef 1593.7 Jsef
ETHYLBENZENE 00011 0.0031 HIGH GROSS DRY REAL : 1753.9 /ser 1783.5 fscf
XYLENES 0.0092  0.0257 GROSS WET REAL : 1723.2 isef 1732.9 fscf

Al BTEX 04897 1.0780 NET DRY REAL : 16187.7 /v 16276.1 b
GROSS DRY REAL : 176056 b 17701.7 Ab
RELATIVE DENSITY (AIR=1): 1.3065

(CALC- GPASTD 2145 & TR.17 G 14696 & 6OF) COMPRESSIBILITY FACTOR 0.99276

S(DETAILED HYDROCAREON ANALYSIS/NI 1993) ; ASTM D6730

THIS DAYA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STAYE-OF-THE-ART ANALYYICAL TECHNIQUES.

THE USE GF THIS INFORMATION IS THE RESPONSIBLITY OF YHE USER EMPACT ANALYYYCAL SYSTEMS, ASSUMES NO
RESPONSIBLITY FOR ACCURACT OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION,
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PROJECT NO. : 201112122 ANALYSIS NO. : 04
COMPANY NAME : BiLL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 18§, 2011 - 9:00 AM.
PRODUCER : CYLINDER NO. : 1010
LEASE NO. : 13-26-36 SAMPLED BY : GALE MCENDREE - EMPACT
NAMEDESCRIP : 13-26-36 BTR; BTR FIELD

VAPOR GAS #2; 2ND 24 HOUR TEST
*“FIELD DATA™ SAMPLE TEMP. ;
SAMPLE PRES. : AMBIENT TEMP.:
VAPOR PRES. : GRAVITY
COMMENTS : SPOT: PROBE; OFF:DECEMBER 16, 2011 - 9:00 AM,
Componet Mole % Wit %
Carbon Dioxide 0.48 0.56
Nitrogen 19.15 1417
Meathane 29.28340 12.41200
Ethane 10.1402 8.0527
Praopane 10.0428 11.6957
Isobutane 2.7382 4.2032
n-Bulane 7.0522 10.8254
Isopeniene 3.4579 6.5889
n-Pentane 45602 8.7447
Cyclopentane 0.2646 0.4901
n-Hexane 22671 5.2281
Cyclohexane 0.4763 1.0587
Other Hexanes 2.7843 6.3322
Heptanes 11720 3.0914
Methycycichexane 0.2483 0.6438
2,24 Trimethylpentane 0.0005 0.0015
Benzene 0.3826 0.7693
Toluene 0.1068 0.2599
Ethylbenzene 0.0011 0.0031
Xylenas 0.0092 0.0257
C8+ Heavies 0:1519- 0.4707
Subtotal - 9484860 95.64720
Oxygan/Argon 5.15 435
Alcohols 0.0014 0.0028
[ —— Ce———— EEEERARTNECA
Total 100.00000 100.00000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.



EXTENDED NATURAIL GAS ANALYSIS (*DHA)

DHA COMPONENT LiST
PROIECT NO. : 201112122 ANALYSISNO.: 04
COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE: JANUARY 2, 2012
ACCOUNT NO. : SAMPLEDATE : DECEMBER 15, 2011 -9:00 AM.
PRODUCER : CYLINDER NO.: 1010
LEASENO. : 13-26-36 SAMPLEDBY : GALEMCENDREE - EMPACT
NAME/DESCRIP : 13-26-36 BTR; BTR FIELD
VAPOR GAS #2; 2ND 24 HOUR TEST :

*SFIELD DATA®** SAMPLE TEMP. :
SAMPLE PRES. : AMBIENT TEMP.:
VAPOR PRES. : GRAVITY
COMMENTS : SPOT; PROBE; OFF:DECEMBER 16, 2011 - 9:00 AM.

GPM @ GM @
COMPONENT PIANO # MOLE % MASS % 14.650 14.730
Oxygen/Argon - 5.15 435 — —
Nitrogen — 19.15 14.17 - -
Carbon Dioxide — 0.48 0.56 -— —_
Methane Pl 29.29340 12.41200 — —_
Ethane 7] 10.1402 8.0527 2716 2.731
Propane P3 10.0428 11.6957 2m 2187
i-Butane 14 27382 42032 0.898 0.903
a-Butane P4 7.0517 10.8246 2226 2.238
2,2-Dimethylpropane 15 0.0270 0.0514 0.010 0.010
i-Pentane 15 3.4309 6.5375 1.247 1264
UnknownCi4s U4 0.0005 0.0008 0.000 0.000
n-Pentane Ps 4.5890 8.7443 1.666 1675
t-Butanol X4 0.0009 0.0018 0.000 0.000
2,2-Dimethyibutane 16 0.0699 0.1591 0.029 0.29
Cyclopentans NS 0.2646 0.4901 0.078 0.079
2.3-Dimethylbutene 16 0.1874 0.4265 0.077 0.078
2-Methyipentane 16 1.3242 3.0139 0.550 0.553
i-Butanal X4 0.0005 0.0010 0.000 0.000
3-Methylpentane 16 0.6930 1513 0.283 0.285
UnknownC5Ss Us 0.0002 0.0004 0.000 0.000
n-Hexane P6 2297 $.2281 0.946 0.951
2,2-Dimethylpentane Iy 0.0313 0.0828 0.015 0.015
Mecthylcyclopentane N6 0.5195 1.1547 0.184 0.185
2,4-Dimethylpentane ¢ 0.0503 0.1331 0.024 0.024
2,2,3-Trimethylbutane 17 0.0057 0.0151 0.003 0.003
Benzene A6 0.3826 0.7893 0.107 0.108
3,3-Dimethylpentane 17 0.0130 0.0344 0.006 0.006
Cyclohexane N6 0.4763 1.0587 0.163 0.164
2-Methylhexane 17 0.1984 0.5250 0.092 0.093
2,3-Dimethylpentane 17 0.0554 0.1466 0.025 0.025
1,1-Dimethylcyclopeniane N7 0.0403 0.1045 0.016 0.016
3-Methyihexane 17 0.1814 0.4801 0.083 0.084
I¢c,3-Dimethylcyclopentane N7 0.0423 0.1097 0.019 0.019
1t,3-Dimethylcyclopentsne N7 0.0374 0.0970 0.017 0.017
3-Ethylpentane 7 0.0102 0.0270 0.005 0.005
1t,2-Dimethylcyclepentane N7 0.0588 0.1525 0.027 0.027

Page 1
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2,24-Teimethylpentane I8 0.0005 0.0015 0.000 0.000

UnknownCés us 00003 0.0007 0.000 0.000
n-Heptane P7 0.4376 1.1580 0.202 0203
1c,2-Dimethylcyclopeniane N7 0.0031 0.0080 0.001 0.001
Methylcyclohexane N7 02483 0.6439 0.100 0.101
2,2-Dimethylhexane 18 0.0116 0.0350 0.005 0.005
Ethylcyclopentane _ N7 0.0065 0.0168 0.003 0.003
2,5-Dimethylhexane 18 0.0050 0.0151 0.003 0.003
2,22-Trimethylpentane 18 0.0003 0.0009 0.000 0.000
24-Dimethylhexane 1] 0.0060 0.0181 0.003 0.003
1¢,21,4-Trimethylcyclopentane N8 0.0055 0.0163 0.003 0.003
3.3-Dimettythexane I8 0.06019 0.0057 0.001 0.001
1t.2c 4-Trimethylcyclopentene N§ 0.0041 0.0121 0.002 0.002
23 A-Trimethylpentane 18 0.0005 0.0015 0.000 - 0.000
2,3,3-Trimethylpentane 18 0.0003 0.0009 0.000 0000
Toluene A7 0.1068 02599 0.036 0.036
2,3-Dimethylhexane 18 0.0024 0.0072 0.001 0.001
2-Meihyl-3-ethylpentane I8 . 0.0018 0.0054 0.001 0.001
2-Methylheptane I8 0.0180 0.0543 0.009 0.009
4-Methylheptane I8 0.0045 0.0136 0.002 0.002
3-Methyl-3-ethylpentane 18 0.0004 0.0012 0.000 0.000
3,4-Dimethylhexane 18 0.0004 0.0012 0.000 0.000
le,2c4-Trimethylcyclopentane N8 0.0001 0.0003 0.000 0.000
Ic,3-Dimethylcyclohexane N8 0.0002 0.0006 0.000 0.000
' 3-Methytheptane 18 0.0095 0.0287 0.005 0.005
Ic,21,3-Trimethylcyclopentane N8 0.0120 0.0356 0.006 0.006
3-Ethylhexane L t] 0.0003 0.0009 0.000 0.000
1t.4-Dimethylcyclohexane Ng 0.0048 0.0142 0.002 0.002
1,}-Dimethylcyclohexane N8 0.0023 0.0068 - 0.001 0.001
Jc-Ethyimethyicyclopentane N8 0.0002 0.0006 0.000 0.000
31-Ethylmethylcyclopentane N8 0.0005 0.0015 0.000 0.000
2t-Ethylmethylcyclopeniane N8 0.0004 0.0012 0.000 0.000
1,1-Methylethylcyclopentane N8 0.0007 0.002) 0.000 0.000
2,2,4-Trimethylhexane 19 0.0002 0.0007 0.000 0.000
1t,2-Dimethyleyclohexane N8 0.0036 0.0107 0.002 0.002
UnknownC7s U7 0.0003 0.0008 0.000 0.000
n-Octane Pg 0.0210 0.0634 0.011 0.011
Ic,4-Dimethylcyclohexane . N8 0.0021 0.0062 0.00t 0.001
i-Propylcyclopentane 18 0.0003 0.0009 0.000 0.000
2,3,5-Trimethylhexane 9 0.0001 - 00003 0.000 0.000
2,3,4-Trimethylhexane (4 0.0003 0.0010 0.000 0.000
le,2-Dimethylcyclohexane N8 0.0008 0.0024 0.000 0.000
1,1,4-Trimethylcyclohexane N9 0:0036 0.0120 0.002 0.002
2,2,3-Trimethylhexane 9 0.0015 0.0051 0.001 0.001
2,4-Dimethylheptane 19 0.0005 00017 0.000 0.000
4,4-Dimethylheptane 19 00002 0.0007 0.000 0.000
Ethylcyclohexane N8 0.0018 0.0053 0.001 0.001
n-Propylcyclopentane N8 0.0010 0.0030 0.000 0.000
1¢,3c;5-Trimethylcyclohexane N9 0.0002 0.0007 0.000 0.000
1,1,3-Trimethylcyclohexane N9 0.0004 0.0013 0.000 0.000
Ethylbenzene 8 0.0011 0.0031 0.0600 0.000
1¢,21,4¢-Trimethylcyclohexane N9 0.0006 0.0020 0.000 0.000
2,3-Dimethylheptane 9 0.0001 0.0003 0.000 0.000
1,3-Dimethylbenzene (m-Xylene) A8 0.0054 0.0151 0.002 0.002
1,4-Dimethylibenzene (p-Xylene) AB 0.0024 0.0067 0.001 0.001
3,4-Dimethytheptane I 0.0002 0.0007 0.000 0.000
3,4-Dimethylhepiane (2) 9 0.0004 0.0013 0.000 0.000
4-Ethylheptane 9 0.0002 0.0007 0.000 0.000
4-Methylociane 9 0.0007 0.0024 0.000 0.000
1¢,24,3-Trimethylcyclohexane N9 0.0001 0.0003 0.000 0.000
Page 2
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3-Ethyiheptane
3-Methyloctane
3,3-Diethylpentane
1,2-Dimethylbenzene (0-Xylene)
i-Butylcyclopentane
UnknownC8s

n-Nonane

i, 1-Methylethyicyclohexane
-Propylbenzene
2,2-Dimethyloctane
24-Dimethyloctane
n-Butyleyclopentane
n-Propylbenzene
3-Methyl-5-etlyylheptane
1,3-Methylethylbenzene
1,4-Methylethylbenzene
1,3,5-Trimethylbenzene
5-Methylnonane
1,2-Methylethylbenzene
3-Methylnonane
t-Butylbenzene
i-Butylcyclohexane
Unknown(C9s

n-Decane
1,2,3-Trimethylbenzene
Sec-Butyicyclohexane
1,2-Methyl-i-propyibenzene
1,4-Dimethyl-2-ethylbenzene
1,2-Dimeihyl-4-ethylbenzene
1.2-Dimethy}-3-cthylbenzene
1,4-Methyl-t-butyfbenzene
UnknownC10s

n-Undecane

UnknownCl s

n-Dodecane
1,24-Tricthylbenzene
n-Tridecane

UnknowaCl3s
n-Tetradecane
n-Pentadecane
n-Hexadecsne

n-He

TOTAL

BTEX COMPONENTS
BENZENE

TOLUENE
ETHYLBENZENE
XYLENES

MOLE%

0.3826
0.1088
0.0011
0.0092

[ e,
TOTAL BTEX

0.4897

(CALC: GPASID 2145 & TP-17 @l4.696 & 8O F)
YDETAILED HYDROC ARBON ANALYSIS/NJ 1993) ; ASTM D6730
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES.
THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF THE USER. EMPACT ANALYTICAL STSTEMS, ASSUMES NO
RESPONSIBLITY FOR ACCURACY OF THE REPORYED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION

EMPACT Analytical Sysilems, Inc

19
19
19
A8
N9
us

A9
no
1no
N9
A9
hili]
A9

A9
1o
A9
1o
AlO
Nio

P10
A9
Al0
A0
Al0
AlO
AlO
All
ulo
P11
uUtl
P12
Al2
P13
Ul
P14
P15
P16
P17

WT%

0.7883
0.2599
0.0031
0.0257

1.0780

0.0003 0.0010 0.000 0.000
0.0008 0.0027 0.000 0.000
0.0002 0.0007 0.000 0.000
0.0014 0.0039 0.001 0.001
0.0007 0.0023 0.000 0.000
0.0003 0.0009 0.000 0.000
0.0028 0.0095 0.002 0.002
0.0004 0.0013 0.000 0.000
0.0003 0.0009 0.000 0.000
0.0001 0.0004 0.000 0.000
0.0002 0.0007 0.000 0.0600
0.0005 0.0017 0.000 0.000
0.0004 0.0013 0.060 0.000
0.0002 0.0007 0.000 0.000
0.0002 0.0006 0.000 0.000
0.0001 0.0003 0.00D 0.000
0.0004 0.0013 0.000 0.000
0.0002 0.0007 0.000 0.000
0.0003 0.0009 0.000 0.000
0.0002 0.0007 0.000 0.000
0.0005 0.0018 0.000 0.000
0.0001 0.0004 0.000 0.000
0.0026 0.0088 0.060) 0.001
0.0008 0.0030 0.000 0.000
0.0003 0.0009 0.000 0.000
0.0003 0.0011 0.000 0.000
0.0001 0.0003 0.000 0.000
0.06002 0.0007 0.000 0.000
0.0002 0.0007 0.000 0.000
0.0001 0.0003 0.000 0.000
0.0001 0.0004 0.000 0.000
0.0008 0.0030 0.000 0.600
0.0009 0.0037 0.001 0.001
0.0001 0.0004 0.000 0.000
0.0009 0.0040 0.001 0.001
0.0001 0.0004 0.000 0.000
0.0007 0.0034 0.00t 0.001
0.0004 0.0019 0.000 0.000
0.0002 0.0011 0.000 0.000
0.000t 0.0005 0.000 0.000
0.0001 " 0.0006 0.000 0.000
0.000t 0.0006 0.000 0.000
100.00000 100.00000 14.7103 14.7906
BIU@ 14.650 14.730
LOW NET DRY REAL: 1613.1 /sel 1621.9 /et
NET WET REAL : 1584.9 /scf 1593.7 fscf
HIGH GROSS DRY REAL : 1753.9 fact 1783.5 /sel
GROSS WET REAL : 1723.2 Iset 1732.9 fscf
NET DRY REAL : 16187.7 M 16276.1 b
GROSS DRY REAL : 17605.6 b 17701.7 Ab
RELATIVE DENSITY (AIR=1): 1.3085
COMPRESSIBILITY FACTOR : 0.99276
Page 3
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PROJECT NO: 201105128 ANALYSIS NO.: 01

COMPANY NAME: BiLL BARRETT CORP . ANALYSIS DATE: JANUARY 5, 2012
SAMPLE DATE:  DECEMBER 22, 2011

COMMENTS: 1L GLASS SAMPLED BY: GALE MCENDREE
SPOT; NO PROBE EMPACT
BROWN

TEST PROCEDURE / METHOD: AP GRAVITY

DESCRIPTION; AP1 GRAVITY @ 60/60

168-26-36 BTR @ 10:35 AM. 421

BTR FIELD; TANK BATTERY #83353

166 DEGREES

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STAYE-OF-THE ARY ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF ITS APPLICATION.

EMPACT Analytical Systems, Inc. 365 South Main St. Brighton, CO. 80601  (303) 637-0160
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PROJECT NO: 201105128 ANALYSIS NO.: 7]
COMPANY NAME: BILL BARRETT CORP ANALYSIS DATE: JANUARY S, 2012
SAMPLE DATE: DECEMBER 22, 2011

COMMENTS: 1L GLASS SAMPLED BY: GALE MCENDREE
SPOT; NO PROBE _ EMPACT
BROWN

TEST PROCEDURE ! METHOD: REID VAPOR PRESSURE (ASTM D-323)

DESCRIPTION: REID VAPOR PRESSURE

16-26-36 BTR @ 10:35 AM. -

BTR FIELD; TANK BATTERY #83353

166 DEGREES

*Sample did not meet requirements of method, because it was not a liquid-at 100 deg. F.

THE DATA PRESENTED HEREIN HAS BEEN ACQUIIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION {8 THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.

EMPACT Anslytical Systems, Inc. 365 South Main St. Brighton, CO. 80601  (303) 637-0150



PROJECT NO. :
COMPANY NAME :
ACCOUNT NO. :
PRODUCER :
LEASENO. :
NAMEDESCRIP:

SSSFIELD DATA®**
SAMPLE PRES. :
VAPOR PRES. :
COMMENTS :

COMPONENT

W

NVAN atlllxﬂlll,-,/)

\‘ \\\\\!"I:

Wy rS

¥ EMPACT ANALYTICAD

BRIGHTON, co
80601

R W | a

201105128
BILL BARRETT CORP

16-26-36 BTR @ 10:25 AM.
BTR FIELD; SEPARATOR

SPOT; NO PROBE
EMISSION TEST 12-20, 21, 22-11

NITROGEN (AIR)
CARBON DIOXIDE
METHANE
ETHANE
PROPANE
I-BUTANE
N-BUTANE
I-PENTANE
N-PENTANE
HEXANES PLUS

TOTALS

BTEX COMPONENTS MOLE%

BENZENE
TOLUENE
ETHYLBENZENE
XYLENE

MASS5%
L1913
24599
0.2492
2.6030

2.0277
3.5495
0.3121
3.2596

TOTAL BTEX

9.1489  6.5034

“(DETAILED HYDROCARBON ANALYSISNJ 1993) ; ASTM D6T30
THIS DATA HAS BEEN ACQUIRED THROUGH APPLICATION OF CURRENT STATE-OF-THE-ART ANALYTICAL TECHNIQUES.
THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, ASSUMES NO

RESPONSIBLITY FOR ACCURACY OF THE REPORYVED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.

ANALYSIS NO. :
ANALYSIS DATE:
SAMPLE DATE :
CYLINDER NO. :
SAMPLED BY :

SAMPLE TEMP. :
AMBIENT TEMP.:
GRAVITY

MOLE %
0.0000
0.0098
0.2166
0.1074
0.1562
0.0707
0.2527
0.1393
0:2116

98.8357
L]
100.0000

(CALC: GPA STD 2145-94 & TP-17 @14.696 & 60 F)

Specific Gravity (H20=1) =

API Gravity =
Molecular Weight =
Absolute Density =
Hesting Value Liq. Idl Gas=
Vapor/Liquid =
Vapor Pressure =

02
JANUARY 2, 2012
DECEMBER 22, 2011
17868
GALE MCENDREE
EMPACT
MASS % VOL %
0.0000 0.0000
0.0032 0.0029
0.0261 0.0656
0.0243 0.0514
0.0518 0.0770
0.0309 0.0414
0.1105 0.1426
0.0756 0.0912
0.1148 0.1371
99.5628 99.3908
[ ]
100.0600 100.0000
TOTAL Cé6+
SAMPLE  FRACTION
0.754 0.755 60/60
56.17 55.92 60/60
132.95 134217
6.29 6.3 LBS/GAL
126884 127435 BTU/GAL
18.13 18.04 CUFT/GAL
13.47 1.24 PSIA @100 F
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PROJECT NO. : 201105128 ANALYSIS NO. : 02
COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE: JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 22, 2011
PRODUCER : CYLINDER NO. : 17868
LEASE NO. : SAMPLED BY : GALE MCENDREE
NAME/DESCRIP : 16-26-36 BTR @ 1025 AM. EMPACT
BTR FIELD; SEPARATOR
***FIELD DATA™ SAMPLE TEMP.
SAMPLE PRES. : AMBIENT TEMP
VAPOR PRES. : GRAVITY :
COMMENTS : SPOT: NO PROBE
EMISSION TEST 12-20, 21, 22-11
COMPONENT Mole % wt % LV%
CARBON DIOXIDE 0.0098 0.0032 0.0029
NITROGEN {AIR) 0.0000 0.0000 0.0000
METHANE 0.2166 0.0261 0.0658
ETHANE 0.1074 0.0243 0.0514
PROPANE 0.1562 0.0518 ~ 00770
I-BUTANE 0.0707 0.0309 0.0414
N-BUTANE 02627 0.1105 0.1426
IPENTANE 0.1393 0.0756 0.0912
N-PENTANE 0.2116 0.1148 0.4371
CYCLOPENTANE (N-C5) 0.4457 0.2351 0.2331
N-HEXANE 5.5826 3.6186 4,1095
CYCLOHEXANE (OTHER C8) 1.7054 1.0795 1.0386
OTHER HEXANES 6.8724 44228 4.8487
OTHER HEPTANES 11.1670 8.3844 9.0800
METHYLCYCLOMEXANE (OTHER c7) 29189 2.1557 2.0974
2,2,4 TRIMETHYLPENTANE 0.2472 0.1826 0.1827
BENZENE 2,0277 1.1813 10170
TOLUENE 3.5495 2.4598 21208
ETHYLBENZENE 0.3121 0.2492 D.2148
XYLENES 3.2596 26030 22513
OTHER OCTANES 9.8867 8.5670 98.8860
OCTANES PLUS — 84,5665 -— 760068 -— 748387
NONANES 9.1413 8.7523 8.8298
DECANES PLUS 41.6196 55.6517 54.4621
SUB TOTAL 100.0000 100.0000 100.0000
Eee—
AL 100.0000 100.0000 100.0000
AP Gravity = %6.17 60/60
Vapor Pressure = 13.47PSIA& 100F
Average Molecular Weight of Decanes plus = 171718
Average Specific Gravily of Decanes plus = 0.7710

THE DATA PRESENTED MEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT

STATE-OF-THE ART ANALYTICAL TECHNIQUES THE APPLICATIONS OF THIS INFORMATION IS THE

RESPONSIBILITY OF THE USER EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF TS APPLICATION



W\
VAN, &

P/365 S. MAIN ST.

m\\\\\.\\\m)‘r////f BRIGHTON, CO
““ZZg 80601
h
303-637-0150
DED N GAS LIQID
BY CARBON NUMBER

PROJECTNO. : 201105128 ANALYSISNO.: 02

COMPANY NAME : BILL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012

ACCOUNT NO. : SAMPLE DATE :  DECEMBER 22, 2011

PRODUCER : CYLINDERNO.: 17888

LEASE NO. : SAMPLEDBY :  GALE MCENDREE

NAME/DESCRIP : 16-26-38 BTR @ 10:25 AM. EMPACT
BTR FIELD; SEPARATOR

“**FIELD DATA"* SAMPLE TEMP. ;

SAMPLE PRES. : AMBIENT TEMP.:

VAPOR PRES. : GRAVITY  :

COMMENTS : SPOT; NO PROBE
EMISSION TEST 12-20, 21, 22-11

COMPONENT /

CARBON NUMBER MOLE% MASS % VOLUME %

NITROGEN 0.0000 0.0000 0.0000

CARBON DIOXIDE 0.0008 0.0032 0.0029
ct 02168 0.0261 0.0866
c2 0.1074 0.0243 0.0514
c3 0.1562 0.0516 0.0770
c4 0.3234 0.1414 0.1840
cs 0.7068 0.4265 0.4614
cs 16.1881 10.3119 11.0138
cr 17.6354 13.0100 13.3072
ce 13.8056 11,6018 11.5448
co 9.1413 8.7623 8.6298
10 6.8934 9.3196 9.1327
it 74779 8.5254 8.2041
c12 6.1483 7.6782 7.5814
c13 5.6510 7.7751 76716
c14 5.1165 7.6347 7.5391
] 3211 5.2262 5.1014
ci8 1.8102 3.0831 2.9800
c17 08738 1.5604 1.5280
c18 0.9487 1.8160 1.7508
c19 0.7045 1.6046 1.5370
20 0.3026 0.6430 0.6126
c21 . 0.1901 0.4240 0.4019
cz2 0.0863 0.2016 0.1604
c23 0.0255 0.0822 0.0588
Cc24 0.0174 0.0443 0.0418
c26 0.0060 0.0169 0.0149
c26 0.0063 0.0174 0.0162
c27 0.0000 0.0000 0.0000
c28 0.0000 0.0000 0.0000
c20 0.0000 0.0000 0.0000
Cc30+ 0.0000 0.0000 0.0000
Total ~100.0000 100.0000 100.0000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT

STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.
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EXTENDED NATURAL GAS LIQUID ANALYS!S (*DHA}

DHA COMPONENT LIST

PROJECT NO. : 201105128 ANALYSIS'NO. : 02
COMPANY NAME : BiLL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 22, 2011
PRODUCER CYLINDER NO. : 17888
LEASE NO. : SAMPLED BY : GALE MCENDREE
NAMEIDESCRIP ; 16-26-36 BTR @ 10:25 A.M. EMPACT
» BTR FIELD; SEPARATOR
*+EIELD DATA™ SAMPLE TEMP. :
SAMPLE PRES. : AMBIENT TEMP.:
VAPOR PRES. : GRAVITY
COMMENTS SPOT: NO PROBE

EMISSION TEST 12-20, 21, 22-11
COMPONENT PIANO # MOLE % MASS %
Carbon Dioxide 0.0088 0.0032
Methane P1 0.2168 0.0261
Ethane P2 0.1074 0.0243
Propane: P3 0.1582 0.0518
F8utane 4 0.0707 0.0309
n-Butane P4 0.2627 0.1105
Pentane 5 0.1393 0.0756
n-Pentans PS5 0.2116 0.1148
Cyclopentane NS 0.4457 0.2351
2,.3-Dimethylbutane i8 0.3806 0.2532
2-Methyipentane 18 2.7928 1.8103
3-Methylpentane 18 1.5755 1.0212
n-Hexane P6 5.5626 36186
2,2-Dimethylpentane 14 0.1938 0.1461
Methyleyclopentane N6 2.1135 1.3378
2,4-Dimethylpentane 14 0.5583 0.4208
Benzene A6 20277 11913
3,3-Dimethyipentane 7 0.1229 0.0826
Cyclohexane N6 1.7054 1.0795
2-Mathylhexane I 0.9973 0.7616
2,3-Dimethyipentane ” 0.4348 0.3277
1,1-Dimathylcyclopentane N7 0.3074 0.2270
3-Mathythexane 17 1.2206 0.9267
1c,3-Dimethyicyciopentane N7 0.3203 0.2365
1t,3-Dimethylcyclopentane N7 0.2472 0.1826
3-Ethyipentane. 7 0.0587 0.0442
1t,2-Dimethylcyclopentane N7 0.3718 0.2748
2.2, 4-Trimethyipeniane ] 0.0495 0.0425
n-Heptane P7 68.1412 4,6283
1c,2-Dimsthyicyclopentane N7 0.0547 0.0404
Methylcyclohexane N7 2.9189 2.1557
2,2-Dimethylhexane 18 0.2609 0.2242
Ethyicyclopentane N7 0.1280 0.0953
2,5-Dimethythexane i8 0.1452 0.1247
2.4-Dimethythexane 8 0.1187 0.1020

0.3517

Q. 2378
0.1827
0.0473
0.2737
0.0456
5.0689
0.0392
2.0974
0.2414

0.1346
0.1096



2,3-Dimethytheptane
1,3-Dimethyibenzene (m-Xylene)
1,4-Oimethyibenzense (p-Xylene)
3,4-Dimethylheptane
3,4-Dimethylheptane (2)
4-Elhyiheplane

4-Mathyloctane

2-Methyloclane

3-Ethytheptane

3-Methyloctane
1,2-Dimethyibenzene (o-Xylene)
FButylcyclopentane
n-Nonane
1,1-Mathylethylcyclohexane
2,4-Oimethyloctane
n-Butylcydopentane
3,3-Dimethyloctane
n-Propylbenzene
3,6-Dimethyloctane
3-Methy)-5-ethytheptane
berzene

1.4-Msthylethylbenzene
1,3,5-Trimethylbenzene
2,3-Dimethyloctane
§-Methyinonane
1,2-Methylethylbenzene
2-Methyinonane
3-Ethyloctane
3-Methyinonane
t-Butylbenzens
Butylcyclohexanse
UnknownC9s

n-Decane
1.2,3-Trimethylbenzene
1,3-Mathyl-i-propylbenzene
1,4-Mathyl--propylbenzene
Sec-Butyicycichexane
1,2-Methyi--propylbenzene
3-Ethyinonane

EEEIZEEEEFoEDEEE3RFE

P10

10

0.1258
0.0796
3.5495
0.1724
0.0593
1.0188
0.3870
0.0795
0.0531
0.6727

0.1118
0.3510
0.1000

- 0.0488

0.0615
0.1994
41937
0.6504
0.1524
04123
0.2705
0.0887
0.3361
0.1684
0.0474
0.3121
0.1105
0.0518

" 1.6630

0.9642
02754
0.1966
0.1039
02017
0.3582
0.0803
0.4533
0.6324
0.1834
3.6484
0.4684
0.0943
0.2469
0.1373
0.2747
0.1178
0.0837
0.2170
0.0720
0.4717
0.0666
0.2369
0.3965
0.0260
0.0679

0.6218
0.1413
0.7158
42523
0.1380
0.0797
0.0813
0.2419
0.1582
0.0358



1,3-Diethyibenzene
1,3-Methyl-n-propylbenzene
1.4-Diethylbenzene
1,4-Methyi-n-propylbenzene
n-Bulylbenzene
1,3-Dimathyl-S-ethyibenzene
1,2-Disthylbenzene
1,2-Methyl-n-prapyibenzene
1.4-Oimethyl-2-ethylbenzene

1,4-Ethy--propylbenzene
1,2,4,5-Tetramethylbenzene
1,2-Methyl-n-butyibenzene
1,2,3,5-Tetramsthylbenzense
1,2-Methyl-t-butylbenzene
5-Methylindan
4-Methylindan
1.2-Ethyi-n-propylbenzene

n-Hexylbenzene
1,2,3,4,5-Penlamethytbenzene
2-Methyinaphthalene
1-Methyinaphthalene
UnknownC12s
n-Tridecane
UnknownC13s
n-Tetradecane
UnknownC14s
n-Pentadecane
UnknownC15s
n-Hexadecane
UnknownC16s
n-Heptadecane
UnknownC17s
n-Ocladecane
UnknownC18s
n-Nonadecans
UnknownC18s
n-Elcosane
UnknownC20s
n-Henelcosane
UnknownC21s
n-Docosane
UnknownC22s



n-Tricosane P23 0.0184 0.0449 0.0423

UnknownC23s u23 0.0071 00173 0.0163
 n-Telracosane P24 0.0174 0.0443 0.0416
n-Pentacosane P25 0.0060 0.0159 0.0149
n-Hexacosane P26 0.0083 0.0174 0.0162
TOTAL 700.0000 700,000 00,0000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
STATE-OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY OF THE USER. EMPACT ANALYTICAL SYSTEMS, INC. ASSUMES NO RESPONSIBILITY
- FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.
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PROJECT NO. : 201112170 ANALYSIS NO. :
COMPANY NAME : BiLL BARRETT CORP ANALYSIS DATE:
ACCOUNT NO. : SAMPLE DATE :
PRODUCER : CYLINDER NO. :
LEASENO. : SAMPLED BY :
NAME/DESCRIP : 16-26-36 BTR @ 9:00 AM.
BTRFIELD; VAPOR GAS
“*FIELD DATA*** "SAMPLE TEMP. :
SAMPLE PRES. : AMBIENT TEMP.:
VAPOR PRES. : GRAVITY
COMMENTS SAMPLE FROM TEST 1 OF 2 EMISSION
COMPONENT MOLE % MASS %
ALCOHOLS 0.0038
OXYGEN/ARGON 0.76
NITROGEN 3.51
CARBON DIOXIDE 023
METHANE 5.65880
ETHANE 4.4557
PROPANE 6.8898
-BUTANE 2.8270
N-BUTANE 8.8246
HPENTANE 9.2358
N-PENTANE 14.8550
HEXANES PLUS 42.5518
TOTALS 100.00000 100.00000
BTEX COMPONENTS MOLE% WT% BTU@
BENZENE 16404 2.3461 LOW NET DRYREAL: |
TOLUENE 03471 0.5858 NET WET REAL :
ETHYLBENZENE 0.0045 0.0088 HIGH GROSS DRY REAL :
___ 00330 0.0842 GROSS WET REAL :
F NET DRY REAL :

GROSS DRY REAL:

RELATIVE DENSITY (AIR=1}:
(CALC GPASTD 2I45 & TP-17 G 14696 & 50 F) COMPRESSIBILITY FACTOR :

“tDETAILED HYDROCARBON ANALYSIS/NJ 1993) ; ASTN D6730

JANUARY 2, 2012

DECEMBER 20, 2011

GALE MCENDREE - EMPACT

GPM Q
14.650

21828
0.8784

4.1376
10.6747

1

2715.3 Ject

2667.8 lset

2938.3 Isef

2888.9 /sef
18893.8
204474 M

THIS DATA HAS BEBN ACQUIRED THROUGH APPLICATION OF CURRENY STATE-OF-THE-ART ANALYTICAL TECHNIQUES,
THE USE OF THIS INFORMATION IS YHE RESPONSIBLITY OF THE USER EMPACT ANALYTICAL SYSTEMS, ASSUMES NO

RESPONSIELITY FOR ACCURACY OF YHE REPORTED INFORMATION NOR ANY CONSEQUENCES QOF IT'S APPLICATION

GPM @

14.730

21844

2.4180

0.8612

2.6508

2.5522

4.1802
10.7323
25

14.730

2730.1 /scf

2682.6 /scf

2854.3 /sef

2902.9 /scf
18996.8 b
20559.1 Ab

1.8847
0.98813
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201112170 ANALYSIS NO. : 03
COMPANY NAME : BiLL BARRETT CORP ANALYSIS DATE:  JANUARY 2, 2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 20, 2011
PRODUCER : CYLINDER NO. : 55
LEASE NO. : SAMPLED BY : GALE MCENDREE - EMPACT
NAME/DESCRIP ; 16-26-36 BTR @ 9:00 AM.
BTR FIELD; VAPOR GAS

““FIELD DATA™* SAMPLE TEMP. :
SAMPLE PRES. : AMBIENT TEMP
VAPOR PRES. : GRAVITY
COMMENTS SAMPLE FROM TEST 1 OF 2 EMISSION
Componet Mole % Wt %
Carbon Dioxide 028 0.23
Nitrogen 6.85 351
Methane 18.26210 5.65680
Ethane 8.0933 4.4557
Propane 8.6576 6.8888
isobutane 2,6565 2.8270
n-Butane 8.2924 8.8246
isopentane 6.3149 8.3419
n-Pentane 11.3210 14.9550
Cyclopentane 0.6961 0.8939
n-Hexane 8.6660 13.6733
Cyclohexane 1.6466 2.5373
Other Hexanes 8.8571 13.9159
Heplanes 3.8617 7.0857
Methycycichexane 0.7490 1.3465
2,24 Trimethylpantane 0.0012 0.0025
Benzene 1.6404 2.3461
Toluene 0.3471 0.5856
Ethylbenzene 0.0045 0.0088
Xylenes 0.0330 0.0842
C8+ Heavies 0.4669 1.0058
Subtotal 88.69740 89.23650
Oxygen/Argon 1.30 0.76
Alcohols 0.0026 0.0035

[ -] p——— ]
Total 100.00000 100.00000

THE DATA PRESENTED HEREIN HAS BEEN ACQUIRED THROUGH JUDICIOUS APPLICATION OF CURRENT
SYATE.OF-THE ART ANALYTICAL TECHNIQUES. THE APPLICATIONS OF THIS INFORMATION IS THE
RESPONSIBILITY QF THE USER. EMPACT ANALYTICAL SYSTEMS, INC ASSUMES NO RESPONSIBILITY
FOR ACCURACY OF THE REPORTED INFORMATION NOR ANY CONSEQUENCES OF IT'S APPLICATION.



PROJECT NO, : 201112170 ' ANALYSISNO.: 03

COMPANYNAME:  BILL BARRETT CORP ANALYSIS DATE: JANUARY 2,2012
ACCOUNT NO. : SAMPLE DATE : DECEMBER 20, 2011
PRODUCER : CYLINDERNO.: 355
LEASENO, : SAMPLEDBY : GALE MCENDREE - EMPACT
NAME/DESCRIP 16-26-36 BTR @ 9:00 AM.
, BTR FIELD; VAPOR GAS
***FIELD DATA*** SAMPLE TEMP., ;
SAMPLE PRES. : AMBIENT TEMP.:
VAPOR PRES. : . GRAVITY
COMMENTS : SAMPLE FROM TEST 1 OF 2 EMISSION
GPM @ GPM @
COMPONENT PIANO # MOLE % MASS % 14.650 14.730
Oxygen/Argon — 1.30 0.76 — -
Nitrogen - 6.85 3.51 - -
Catbon Dioxide — 028 023 - -
Methane Pl 19.26210 5.65680 —_ -
Ethane P2 8.0933 44557 2.183 2.194
Propane ] 8.6576 6.9898 2408 2418
i-Butane u 26565 2.8270 0.876 0.881
o-Butage P4 8.2924 8.8246 2.636 2.651
2,2-Dimethylipropane 15 0.0458 0.0605 0.018 0018
j-Pentane 15 6.2691 8.2814 2312 2.325
n-Peniane PS 113207 14.9546 4.138 4.160
t-Butanol X4 0.0015 0.0020 0.001 0.001
2,2-Dimethylbutane 16 0.2807 0.4429 0.118 0.119
Cyclopentane . NS 0.6961 0.8939 0208 0209
2,3-Dimethylbutane 16 0.6468 1.020§ 0.267 0268
2-Methylpentane 16 40687 64198 1.702 1.712
i-Butanol X4 0.00 1 0.0015 0.000 0.000
3-Methylpeatane 16 22576 3.5621 0.929 0934
UnknownC35s Us 0.0003 0.0004 0.000 0.000
a-Hexane P6 8.6660 13.6733 3.594 3,613
2,2-Dimethylpentane 17 0.1256 02304 0.060 0.060
Methylcyclopentane N6 1.6033 24706 0572 0.575
2,4-Dimethylpentane n 0.1725 03165 0.082 0.082
2,2,3-Trimethylbutane 17 0.0256 0.0470 0.012 0.012
Benzene A6 1.6404 23461 0.463 0.466
3,3-Dimethylpentane 17 C o 0.0467 0.0857 0.021 0.021
Cyclohexane N6 1.6466 25313 0.565 0.568
2-Methylhexane 17 0.6528 1.1977 0306 0308
2,3-Dimethylpentane ] 0.1649 03025 0.076 0.076
1,1-Dimethyicyclopentane N? 0.1197 02152 0.050 0.050
3-Methyihexane 17 0.5814 1.0667 0.269 0270
Ic,3-Dimethylcyclopentane N7 0.1140 0.2050 0.053 0.053
11,3-Dimethylcyclopentane N7 0.1005 0.1807 0.047 0.047
3-Ethylpentane 17 0.0332 0.0609 0.015 0.015
14,2-Dimethyicyclopentane N7 0.1605 0.2885 0.075 0.075
2,2,4-Trimethylpentane 18 0.0012 0.0025 0.001 0.001
n-Heptane P? 1.5365 2.8189 0715 0.719
Page 1

EMPACT Anslylical Systems, Inc 385 5. Main Street, Brighton, CO 86601 303-637-0150



lc,2-Dimethylcyclopentane
Methylcyclohexane
2,2-Dimethylhexane
Eihyicyclopentane
2,5-Dimethylhexane
2,2,3-Trimethylpentane
24-Dimethylhexane
1e,24,4-Trimethylcyclopentane
3,3-Dimethylhexane
11,2¢,4-Trimethylcyclopentane
2,34-Trimethylpentane
2,.3,3-Trimethylpentane
Toluene

3-Methyl-3-ethylpentane
3,4-Dimethylhexane
Ic,2c4-Trimethylcyclopentane
I¢,3-Dimethylcyclohexane
3-Methylheptane
1¢,21,3-Trimethylcyclopentane
3-Ethylhexane

1t 4-Dimethylcyclohexane
1.{-Dimethylcyclohexane
3c-Ethylmethylcyclopentane
3t-Ethylmethylcyclopentans
2t-Ethylmethylcyclopentane
1,1-Methylethylcyclopentane
2,24-Trimethyihexane
11,2-Dimethylcyclohexane
1t,3-Dimethylcyclohexene
UnknownC7s

n-Octane
Je4-Dimethylcyclohexane
i-Prapylcyciopentane
2,4,4-Trimethyfhexane
2,2,3,4-Tetramethylpentane
2,3,4-Trimethylhexane
1c,2-Dimethylcyclohexane
1,1,4-Trimethylcyctohexane
2,2,3-Trimethylhexane
24-Dimethylheptane
Ethylcyclohexane
n-Propyicyclopentane
1¢,3c,S-Trimethylcyclohexane
1,1,3-Trimethylcyclohexane
Bihylbenzene
1¢,2¢,4¢-Trimethylcyclohexane
2,3-Dimethylbeptane

1,3-Dimethylbenzene (m-Xylene)

1,4-Dimethylbenzene (p-Xylene)
34-Dimethylbeptane

3 A-Dimethylheptane (2)
4-Methyloctane

2-Methyloctane
1¢,21,3-Trimethylcyclohexane
3-Ethylheptane

EMPACT Analytical Systems, inc

N7
N7
18
N7
18

I8
N8

18
A7

I8
18

N8
N§

N8
B8
N8
N8
N8

N8

N8
N8

N8
8
19
0
19

N8

N9
19
0]

N8
N8
N9
N9
I8

N9
19

A8

A8
9

19
19
N9
9

0.0094
0.7490
0.0318
0.0180
0.0158
0.0006
00187
0.0137
0.0062
0.0100
0.0010
0.0008
0347
0.0087
0.0030
0.0563
0.0150
0.0012
0.0015
0.0005
0.0004
0.0321
0.0341
0.0008
0.0131
0.0069
0.0005
0.0010
0.0010
0.0016
0.0007
0.0099
0.0001
0.0004
0.0813
0.0051
0.0008
0.0003
0.0004
0.0011
0.0027
0.0106
0.0041
0.0018
0.0049
0.0022
0.0005
0.0009
0.0045
0.0009
0.0002
0.0202
0.0070
0.0002
0.0004
0.0024
0.0023
0.0003
0.0007

Page 2

385 S. Main Streel, Brighton, CO 80801

0.004
0303
0.015
0.007
0.008

0.010
0.006
0.003
0.005
0.000
0.000
0.117
0.004
0.004
0.029
0.008
0.001
0.001
0.000
0.000
0.016
0.017
0.000
0.007
0.003
0.000
0.001
0.001
0.001

0.005
0.000
0.000
0.043
0.003

0.000
0.000
0.001
0.001
0.005
0.002
0.001
0.002
0.001
0.000
0.000
0.002
0.001
0.000
0.008
0.003
0.000
0.000
0.001
0.00t
0.000
0.000

0.004
0305
0.015
0.007
0.008
0.000
0.010
0.006
0.003
0.005
0.000
0.000
0.118
0.004
0.001
0.030
0.008
0.001
0.001
0.000

0.016
0.017

0.003

303-637-0150



3-Methyloctane L) 0.0027 0.6063 0.002 0.002

3,3-Dicthylpentane 19 0.0002 0.0005 0.000 0.000
1,2-Dimethylbenzene (0-Xylene) A8 0.0058 0.0113 0.002 0.002
i-Butylcyclopentane N9 0.0019 0.0044 0.001 0.001
UnknownC8s us 0.0008 0.0017 0.000 0.000
n-Nonane M 0.0083 0.0195 0.005 0.005
1,1-Methylethylcyclohexane N9 0.0012 0.0028 0.001 0.001
i-Propylbenzene A9 0.0007 0.0015 0.000 0.000
i-Propylcyclohexane N9 0.0005 0.0012 0.000 0.000
2.4-Dimethyloctane 1o 0.0004 0.0010 0.000 0.000
n-Bulylcyclopentsne N9 0.0010 0.0023 0.001 0.001
3,3-Dimethylociane 110 0.0802 0.0005 0.000 0.000
n-Propyibenzene A9 0.0008 0.0018 0.000 0.000
3-Methyl-S-ethylheptane 110 0.0008 0.0021 0.000 0.000
1,3-Methylethylbenzene - A9 0.0013 0.0029 0.001 0.00t
1,4-Methylethylbenzene A9 0.0003 0.0007 0.000 0000
1,3,5-Trimethylbenzene A9 0.0014 0.0031 0.001 0.001
5-Methyinonane 1o 0.0005 0.0013 0.000 0.000
1,2-Methylethylbenzene A9 0.0009 0.0020 0.001 0.001
2-Methylnonane Ho 0.0002 0.0005 0.000 0.000
3-Ethyloctane no 0.0003 0.0008 0.000 0.000
3-Methylnonane 1111] 0.0007 0.0018 0.000 0.000
t-Butylbenzene AlO 0.0022 0.0054 0.001 0.00t
-Butylcyclohexane NI0 0.0003 0.0008 0.000 0.000
UnkaownC9s w 0.0036 0.0085 0.002 0.002
n-Decane P10 0.0033 0.0086 0.002 0.002
1,2,3-Trimethylbenzene A9 0.0017 0.0037 0.001 0.001
1,3-Methyl-i-propylbenzene AlO 0.0009 0.0022 0.001 0.001
1,4-Methyl-i-propylbenzene Al0 0.0004 0.0010 0.000 0.000
Sec-Butylcyclohexane Al 0.0010 0.0026 0.001 0.001
1,2-Methyl-i-propylibenzene AlQ 0.0004 0.0010 0.000 0.000
1 A-Methyl-n-propylbenzene Al0 0.0003 0.0007 0.000 0.000
1,2-Methyl-n-propylbenzene Al0 0.0003 0.0007 0.000 0.000
1,4-Dimethyl-2-ethylbenzene Al0 0.0006 0.0015 0.000 0.000
1,2-Dimethy}-4-ethylbenzene Al10 0.0005 0.0012 0.000 0.000
1,2-Dimethy]-3-ethylbenzene Al0 0.0006 0.0015 0.000 0.000
1,4-Methyl-t-butylbenzene All 0.0003 0.0008 0.000 0.000
UnknownC10s U0 0.0018 . 0.0047 0.001 0.001
n-Undecane Pll 0.0032 0.0092 0.002 0.002
5-Methylindan All 0.0004 0.0010 0.000 0.000
1.4-Di-i-propylbenzene All 0.0004 0.0012 0.0600 0.000
n-Dodecane P12 0.0035 0.0109 0.003 0.003
1,2,4-Triethylbenzene Al2 0.0009 0.0027 0.601 0.001
n-Tridecane . P13 0.0023 0.0078 0.002 0.002
n-Tetradecane P14 0.0012 0.0044 0.001 0.001
n-Pentedecane Pis 0.0006 0.0023 0.001 0.001
P ________] ] b ] [ ]
TOTAL 100.00000 100.00000 25.4518 25.5901
BTEX COMPONENTS MOLE% WT% BTU@ 14,6850 14.730
BENZENE 1.6404  2.3461 LOW NET DRYREAL : 2715.3 /sef 2730.1 /st
TOLUENE 0.3471 0.5856 NET WET REAL : 2667.8 lecf 2682.6 /sef
ETHYLBENZENE 0.0045 0.0088 HIGH GROSS DRY REAL : 2938.3 /scf 2954.3 fsef
XYLENES 0.0330  0.0642 GROSS WET REAL : 2886.9 /scf 2902.9 Jscf
FOTAL BTEX 20250  3.0047 NET DRY REAL: 188938 ib 16986.9 /b
GROSS DRYREAL : 20447.4 iy 20559.1 v
RELATIVE DENSITY (AIR=1): 1.8847
CALC: GPASTD 2145 & TP-17 @ 14498 & 80 F; COMPRESSIBILITY FACTOR : 0.98613

“YDETALLED HYDROCARBON ANALYSISNT 1993 ; ASTM D6138

THIS DATA RAS BEEN ACQUIRED YRROUGH APPLICATION OF CURRENT STATE.OF.THE-ART ANALYTICAL YECHNIQUEY
THE USE OF THIS INFORMATION IS THE RESPONSIBLITY OF YHE USER EMPACT ANALYTICAL SYSTEMS, ASSUMES NO
RESPONSIBLITY FOR ACCURACY OF YHE REPORTED INFORMATION NOR ANY CONSEDUENCES OF IS APPLICAYION.
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EMPACT Anatytical Systems, inc 365 S. Maln Street, Brighton, CO 80601 303-837-0150
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303-637-0150

January §, 2012

Bill Barrett Corp
1099 18th Street, Ste 2300
Denver, CO 80202

Attn: Peg Young

RE: Request for Resample
EMPACT Project # 201112170-04

Lease Name / Description: BTR 16-26-36; VAPOR GAS
Lease #:

Cylinder #: 0940

Sample By: GALE MCENDREE

Sample Date: DECEMBER 21, 2011 - DECEMBER 22, 2011
X)  Cylinder did not contain enough sample to analyze.
Cylinder Leaking.

Cylinder contained two phase samples.

Cylinder contained water.

I S

Sample shows more than 0.1% Oxygen / Argon
Comments: SAMPLE FOR EMISSIONS TEST 2 OF 2

If you have any questions, please contact 303-637-0150 or
burl. mcendre actanalytical.com

Sincerely,
Burl McEndree
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Volume Report

Meter -26-36 BTR 13-26-36 BTR
12/13/2011 09:00:00 To 12/17/2011 08:00:00

Last Data Available

Formation
Location ‘
OP Center Code Contract Hour 8
Meter # -26-36 BTR Manufacturer CFX Serial Num
Meas, Op Lease Op Transporter
Pumper ID Meas Tech ID Foreman ID
Log. Int. (Mins) Site Lat. (Deg) : Elev. (FL ASL)
Temp. Base (Dag F) 60.0 Press.Base (PSI) 14.7300 Alm Press.{PSl) 12.3000
MeterTube ID(in) 2.0870 Orifice Dia. (in) 1.8459 Measurement Basis 27A0
DP F. Scale (in. H20) 30 SP F. Scale (PSIA) 100 Mat.- Type - Loc Ssu
DCF 1.000000
Spec. Gravity © 1.091200 €02 (Mol %) 0.65000 N2 (Mol %) 18.77000
Ory BTUICF 1434.90 Sat BTUICF B 140990  Lbs H20MMCF 0.00

DP SP Temp Flow Time Volume MMBTU
Day i H20 s F {hrs) MCFANT ANT
12/1412011 0.0 12.3 " 301 ' 249 0.112 0.16058
12/1512011 0.0 123 25.2 4.15 1.173 1.68295

6 Jan 2012 04:52 PM

Page 1



Volume Report

Meter -26-36 BTR 16-26-36 BTR

Last Data Available

Formation
Location
OP Center Code Contract Hour 10
Meter # -26-36 BTR Manufacturer CFX Serial Num
Meas. Op Lease Op Transporter
Pumper ID Meas Tech ID Foreman ID
Log. Int. (Mins) Site Lat, (Deg) Elev. (F1. ASL)
Temp. Base (Deg F) 60.0 Press.Base (PSl) 14.7300 Atm Press.(PS1)
MeterTube ID(in) 2.0670 Orifice Dia. (in) 1.8459 Measurement Basis
DP F. Scale (in. H20) 30 SP F. Scale (PSIA) 100 Mat.- Type- Loc
DCF 1.000000
Spec. Gravily 1.884700 CO2 (Mol %) 0.28000 N2 (Mol %)
Dry BTUKCF 2854.30 Sat BTU/CF ... 280280 Lbs H20/MMCF

DP SP Temp Flow Time Volume

i H20 PSIA ... F. {hrs) MCFANT

1272072011 0.2 123 352 218 2.197
1272172011 0.1 123 306 398 2.353

6 Jan 2012 12:16 PM

12/18/2011 10:00:00 To 12/23/2011 10:00:00

12.3000
27A0
S§sSu

6.85000
0.00

- MMBTU

AINT

6.48193

6.95305

Page 1



13-26-36 BTR - Vapor Analysis - Runl

HAPs (Ib/hr)

0.007

Sample Date: 12/15/2011 @ 9:00am
JCompanan ‘Mole%h | Mole Frae, % L hmol ] voe |
[Helium 0.0000| 0 4.ooi oml I
%en 49600] _0.0488] 1.9 -‘
0.8500]  0.0085 44.01 0.20]
N2 18.7700} 0.1677 28.02} 5.28}
[Methane ars7a0]  0.375799] 16.04 6.03
|Ethans 12.5343]  0.126343} 30.07] a7
IPropans 10.5843]  0.105843 44.09 487 4.67
fisobutane 2.3801]  0.02380 56.1 1.38 1.38
n-Butana 550440  0.055044] 58.12 3.20} 3.20}
Yisapentans 2.1098]  0.021088 72,16} 1.52). 152
In-Pentane 2.4331] 0024331 72.15 1.76] 1.76}
lcydopeniane 0.4085]  0.001085 70.13] 0.08] 0.08]
nHexane 0.7430]  0.00743] 86.18] 0.64 0.
[Cycichexane 0.1331 0.00133] 84.16 041 a.11
[Other Hexanes 1,0133]  0.01013] 85.00{ 0.86) 0.86
fHeplanes 026231  0.002623] 100.20{ 0.26] 0.26
IMethycyciohexans 0.0516]  0.00052 98.18] 0.05{ 0.05
Fg,u_mm 0.0001] 000000] 11422 0.00! 0.00
Benzone 0.1255]  o0.00126] 78.11 0.0] 0.10]
frouens 0.0235]  0.000235) 92.14 0.02] 0.02
iEthyibenzens 0.0003]  0.000003 108.17, 0.00] 0.00
Xylenes 0.0023]  0.000023 108.17 0.00] "~ 0.00}
fcs+ Heavies 0.0288]  0.000288 120,00 0.03} 0.03]
Alcohols 0.0008]  0.000008] 58.80] 0.00] 0.00§
100.0000] 1.000f L - 31.62| 14,69
Percantage of Vapors that are VOC 46.46%
Perceniage of VOCs that are HAP 5.19%
Volume of vapor (mcf) 0.112 Btu/scf 1307.1
Corrected volume (mcf) 0.085 Annual savings ($) $181.68
Vapor temp (F) 30.1 '
Vapor pressure (psl) 123
Volume of vapor (mscf) 0.08
VOC {ib/hr) 0.133



13-26-36 BTR - Vapor Analysls - Run2

Sample Date: 12/16/2011 @ 9:00am
ngny | Mowrac. | Liibmar ] wmw | vOC
fum 0 4.00] 0.00}
%\ 5.1500]  0.0515 32.00 1,65}
0.4800]  0.0048) 4401 0.21
2 184500  0.1815 20.02] 5.37
[Methans 20.2004] 0202934 1 4.70
[Ethana 10.1402]  0.101402 .05}
IPropane 10.0428] 0.100428] 44.09} 443 443
Jisobutane 2.7382] 0.027382] 58.12 1.59] 1.59]
fn-Butane 7.0522]  0.070522] 58.12 4.10] 4.10}
{iscpentane 3.4579] 0.034579 7215} 2.49] 2.48}
fn-Pentans 45892] 0.045892 72.15] 331 3.31
[Cyciupentans 0.2646] 0.002646] 70.13] 0.1 0.19}
fn-Hexane 2207] o.qz297m1 85.18{ 1.98] 1.98]
[Cydohexana 0.4763]  0.00476} 84.16] 0.40] 0,40}
[Other Haxanes 2.7943]  0.02704] 85.00] 2.38] 2.38)
{Heptanes 14720]  0.01172 100.20} 147 1.47)
IMsthycyciohexane 02483]  0.00248] 98.18} 0.24] 0.24]
§2.2,4 Trimsthylpentane 0.0005]  0.00001 114.22 0.00] 0.00]
[Benzens 0.3826]  0.00383] 78.11 0.30] 0.30]
ftoluans 0.1068] 0.001 82.14 0.10] 0.10}
|Ethytbenzane 0.0011]  0.000011 108.17] 0.00} 0.00
Xylenes 0.0082]  0.000092 108.17, 0.01] 0.01
ECB+ Heavigs 0.1519] 0.001519] 120.00] 0.18} 0.18]
faicohots 0.0014]  0.000014 58.80] 0.00} 0.00]
| 100.0000} t1000f .4 ar.8s] 22 88}
Perosniage of Vapors that are VOC 60.44%
Parcentage of VOCs thst are HAP 10.44%
Volume of vapor (mcf) 1173 Btu/scf 1613.1
Corrected volume {mcf) 0.885 Annual savings ($) $2,348.18
Vapor temp {F) 63.2
Vapor pressure {psi) 123
Volume of vapor {mscf) 0.73
VOC (Ib/hr) 1.849
MAPs (Ib/hr) 0.193



16-26-36 BTR - Vapor Analysis - Runl
Sample Date: 12/20/2011 @ 9:60 am

Compar Mole ¥, | MolaFrae { Lbilbmat | MW VOC
——

lﬂaﬂum 0.0000] 0 4.00] 0.00}

Oxygan 1.3000] 0.013] 32,00 0.42]

co2 o02800]  0.0028} 44.01 012
N2 6.8500 0.0885 28.02 1.92}
IMethena 192621}  0.192621 16.04 208!
[Etane 80933] 0.080933] 30.07 2.43]
fPropane 86578 0.088576] 44.09 3.82] 3:82)
lisotutsne 2.6565]  0.026565] 58.12 1.54) 1.54]
In-Butane 8.2924] 0.082924 58.12 482 482
{isopentans 6.3149]  0.083149] 7215 4.58] 4.56§
In-Pentane 11.3210]  0.11321 72.18} 8.17) 8.17
fCydopentans 05861]  0.006361 70.13| 048] 0.49]
|n-Haxane 8.6860  0.08665 86.18} 74 2.47
ICyciohexane 1.5466]  0.01647, 84.16} 1.39] 1.30)
fother Hexanes 88571]  0.08857 85.00] 7.5 7.53]
JHeptanes 3.8617]  0.038617] 100.20} 3.87 3.87
JMethycyciohexane 0.7480]  0.00749] 98.18] 0.74] 0.74
12,2 4 Tiimethylpentane 0.0012]  0.00001 114.22 0.00} 0.00]
IBenzene 16404]  0.01840] 78.11 1.28] 1.28]
[volusne 0.3471] 0.003471 92.14) 0.32] 0.32
IEtyibenzene 0.0045]  0.000045] 106.17, 0.00} 0.00
[xylenes 0.0330]  0.00033 106.17 0.04] 0.04
fCa+ Heavies 0.4669]  0.004669] 120.00] 0.56] 0.66]
fAicohols 0.0026]  0.000026] 58.80 0.00| 0.00}
| 100.0000] 1000 | 54.57} 48.58)

Percentage of Vapors thal are VOC 85.37%

Percentage of VOCs that are HAP 19.56%

Volume of vapor {mcf) 2.197 Btu/scf 27153

Corrected volume (mcf) 2.004 Annual savings ($) $7,403.20

Vapor temp (F) 35.2

Vapor pressure (psi} 123

Volume of vapor {mscf) 1.76

VOC (Ib/hr) 9.002

HAPs (ib/hr) 1.761



16-26-36 BTR - Vapor Analysis - Run2 (analysis from Runl was used)

" Sample Date: 12/20/2011 @ 9:00am
2] Mola'si [ Mol Frac: | LiLb-mol - MW | VOC

Iueaum 0. o] 4.00] 000
%m " 1.3000] 0.013] 32.004 0.42

( 02800}  0.0028] 44.01} 0.12
N2 6.8500]  0.0585] 28.02} 102
IMethane 19.2621]  0.152621] 16.04] 3.09]
JEthane 8.0233]  0.080933 30.07| 243
IPropane 8.85768]  0.086576] 44,09 ag 382
fisobutane 2.8565]  0.028565{ 58.12) 1.54} 1.54
jn-Butane 8.2024]  0.082924] 58.12] 482] 4.82]
lisopentana 6.3149]  0.083148] 72.16] 4,56 4.56{
In-Pentane 11.3210]  0.11321 72.15] 817 8.17}
[Crelopentane 0.6981]  0.006961 70.13] 04 0.48}
fnHexane 8.6660]  0.08666] 86.18] 7.47] 747}
Icydohexans 1,6468]  0.01647] 84.16] 1.39] 1.38}
fOther Hexanes 8.8571)  0.08857 85.00 7.53] 7.53]
IHsptones 38617]  0.038817] 100.20] 187 3.87}
IMethycyciohexane 0.7480]  0.00748] 98.18 0.74 0.74}
22,4 Trimsthylpenisne 0.0012]  0.00001 114.22 0.00 0.00]
IBenzene 1.6404]  0.01640} 78.11 1,28] 1.2
frotuane 0.3471]  0.003471] 92.1 0.32 0.3
|Ethytbenzene 0.0045]  0.000045} 106.17 0.00] [
fxylenes 0.0330]  0.00033] 108.17 0.04} 0.04}
JCB+ Heavies 0.4669]  0.004669} 120.00] 0.56] 0:56§
Alcohols 0.0026] 0.000028]  s58.80 0.00] 0.00}
| 100.0000] [ SN 54.57} 46.58}

Percentage of Vapors that are VOC 85.37%

Percentage of VOCs that are HAP 19.56%

Volume of vapor {mcf) 2.353 Btu/scf 27153

Corrected volume (mcf) 2.146 Annual savings {$) $7,928.87

Vapor temp (F) 306

Vapor pressure (psi) 123

Volume of vapor {mscf) 180

VOC (Ib/hr) 9.730

HAPs (Ib/hr) 1.903
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Attachment C

B&P TANK V2.0 Calculation Report--- Devaloped by DB Robinnon & Assoclates Ltd. 2012.01.26

NOEPPRAOANERIPEN AP OSANEREGOSSROGRSPRNET RGOSR ANORAER¢dOtNadad Ot deeRantRiddel ettt tdttdRtttde

4 Project Setup Information .

P2 2232222221132 X232 PR32 123X I 222122 22322 T L2220 L2 A R R 1ottt dlsddddsddl s

project Pile : %:\359601_Bill_Barrett Corp\Utah Tanke\Consent Decrse\Ruission Quantification Projec
Plowshest Selection : 011l Tank with Separator
Calculation Method : BRVP Diatillatiom
Contzxol Bfficlency 1 100.0%:

Known Sepurstor Stream : Low Presgure 01l

s

Butexing Air Composition No

Piled Noma : Otah

Well Name 2 14X-22-46 DLB

Well ID s 41.6 BFD

Permit Number ¢+ Emission Bvaluation BRun 1
Date : 2011.07.1)3

SRV PNCON LAV RL OO RSN OO P C IR EECACORE RGN ESENONEIRSEOEPREERCRIRNENSCIRACTIRAREROCRANRASEACRSES

. Data Input *

OBV RINPSCAREF RSP RV E P EEGRERRSESECRSEGERESPEARRRECNEdORdNdodsiotitsRsddStddREsCaRODe

Separator Pressure ¢ Se4.00fpeigl
Separator Temparxature 1 180.00(P]
Ambient Pressure t 11.70{psial
Ambient Tempsrature : 160.001F])
C10+ 8G t 0.7660
Cl0¢ MW : 168.76
-~ LOW Pressure 0l --------cec-aoscaa reseremanenaaan ELLET R e LTS c—cacscaaa
Ro. Component mol &
1 ma 0.0000
2 02 0.0000
3 co2 0.0000
4 7] 0.0314
5 cl : 0.1516
6 c2 0.1458
7 c3 ¢.1890
8 i1-c4 0.0711
9 a-C4 0.2006
10 1-CS 0.1268
11 n-CS 0.5494
12 cé 10.539%4
13 <7 17.9211
14 ce 12.9938
15 co 10.53%3
16 Ci0+ 32.0222
17 Benzone 1.7973
18 Toluane 1.8124
19 E-~Benzene 0.3854
20 Aylenes 1.5340
aa n-C6 6.5074
22 224Trimathylp 0.2861 .
~« Bales Oll v-vecccacoccacncruan B bt D L ettt P L LT LR S N

Production Rate : 41.6[bdl/day]
Days of Annual Operation : 365 [days/year]
APT Gravity : 40.4

Reid Vapor Presasure s 5.53{peial

CEOE DA SR AG GRS RE AT EINEOC PR NSRNORENIPRNIBR RIS OSANRERROASORASRRORNREPRRRRRORPRINEEOstREDe

b Calculation Results .

CRENEOSCRONCR RSV ES RS AP OSOED lq..""'.'.'.'.'..".Q.‘...'.'.'.".t"...‘...'Q'.'.'."..."

-- Enignion SUNMMATY ~-w-s-eccwsveccmmmcsnecenmccacresemccreesrTrcmrR e, LR L At
Item Uncontrolled Uncomtrolled ’

page 1



Attachment C

B&P TANK V2.0 Calculation Report--- Developed by DB Robinsen & Associates Ltd. 2012.01.26
{ton/yr) (1b/hx)
Total HAPS 0.610 0.139
© Total BC 2.729 0.623
vocCe, C2+ 2.544 0.501
vocs, Cle+ 2.413 0.551
Uncontrolled Reacovery Info.
vVapor $9.3100 x1B-3 [M8CPD]
EC Vapor 91.8600 x1B-3 [MBCFD)
GOR 2.39 [SCP/bbl]
-- Emiggion Compogition ----cvececocccncccnunn B et L CE L L L L c———
No Component Uncontrolled Uncontrolled '
fton/yx] {1b/hx)
1 H28 0.000 0.000
2 02 0.000 0.000
3 co2 0.000 0.000
4 M2 0.101 0.023
5 c1 0.185 0.062
§ ¢2 0.131 0.030
7 (<] 0.105 0.024
8 1-C4 0.028 0.006
9 n-C4 0.056 0.013
10 1i-CS 0.021 ) 0.005
11 n-CS a.072 0.016
12 C§ 0.665 0.152
13 7 0.559% 0.128
14 C8 0.150 0.043
15 c¢8 0.076 0,017
18 Cl0+ 0.033 0.000
17 Benzene 0.080 0.018
18 Toluene 0.037 0.000
19 E-Bensene 0.004 6.001
20 Xylemes 0.013 0.003
21 »n-C6 0.467 0.107
22 224Trimethylp 0.008 0.002
Total 2.029 0.646
-~ Stream DAtA ----w-wcececacas csemsmmacccaanas L eI L EE L LY PP L P T e
No. Component M LP 011 Plash Oil Sale 011 VPlash Gae W&S Gas Total Emissions
: mol & ool % mol & mol & mol & mol §&
1 Has 34.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 o012 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0,0000
3 o2 44.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
4 N2 28.01 0.0314 0.0098 0.0098 7.50958 0.0000 7.5095
H [~ § 16.04 0.1516 0.0027 0.0827 24.0510 0.0000 24.0510
[ 30.07 0.1456 0.1200 0.1200 9.1130 0.0000 9.1130
7 c3 44.10 0.1090 0.1752 0.1752 4.98239 4.0000 4.9939
] i-C4 56.12 0.0711 0.0686 0.0666 0.9251 0.0000 0.9251
9 n-Cé 56,12 0.2006 0.1954 0.1954 2.0058 0.0000 2,0058
10 i-c5 72,18 0.1268 0.125¢ 0.1254 R 0.5978 0.0000 0.5975
11 n-CS 72.18 0.5494 0.5480 a.5450 2.0921 0.0000 2.0921
12 cs 86.16 10.5394 10.5220 10.5220 16.5618 0.0000  16.5618
1y @7 100.20 17.9211 17.9360 17.9380 12.0822 0.0000 12.0522
14 C8 114.323 12.9938 13.0208% 13.0209 3.5661 0.0000 3.5661
15 ©9 126.28 10.5553 10.5620 10.56020 1.2913 0.0000 1.2913
16 €10+ 168.76 32.0221 32.1132 32.1132 0.4202 0.0000 0.4102
17 Benzene 76.11 1.7973 1.7963 1.7963 2.1482 0.0000 2.1482
18 Toluens 92.13 1.9124 1,9155 1.918S a.8501 0.0000 0.8501
1% E-Benzene 108.17 0.%a854 0.38€63 0.3863 0.0718 0.0000 0.0718
20 Xylenes 106.17 1.5340 1.5377 1.5377 0.2591 0.0000 0.259%
31 u-C6 86.16 9.5874 6.5795 8.5795 11.3365 0.0000 11.3365
22 224Trximethylp 114.24 0.2861 ° 0.2865 0.2865 0.1548 0.0000 0.1548
ot 121.50 121.68 121,88 59.17 0.00 59.17
Strean Mole Ratio - 1.0000 0.9971 0.59%71 0.002% 0.0000 0.0029
Reating Value {pTU/BCP] 3153.18 0.00 3153.18
Gag Gravity [Gas/Aix] 2.04 g.00 2.04

page 2




Attachment C

B&P TANK V2.0 Calculation Report--- Develcped by DB Robinson & Associates Ltd. 2013.01.26

Bubble Pt. @ 100P tpaial 10.68 6.44 6.44
RVP @ 100F fpoial 3.76 3.24 3.2¢
Spec. Gravity @ 100P 0.694 0.694 0.69¢



Attachment C

E&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd.

2012.01.26

CERRCCER NN ST ORE SRR RGNS RO ISR EAAGAVAREOARSRRSSRORNAASRAOBANNREGORANGRRERERARERDSINARDESARSOID

. Project Setup Imformation .
CEECE LA RSO ENCEAO IR DSOS ROE DR R TP RGO R EIDRRR ORI RN SRONPENIDPRIPEFEFINSRIIPR PSS 0002002000 dDD
Project Pile + 2:1\359601_Bill Barrett Corp\Utah Tanks\Consent Decrea\Emission
Rlowsheat Selection s 041 Tank with Sepaxator
Calculation Method 1 RVP Distillation
Control Efficiency s 100.0%

Enown Separator Stream :+ Low Presgure Oil

s

Batering Air Composition Ko

Filed Hans ¢ Utah

Well KName : 14%-22-46 DLB

weoll XD t+ $9.7 BPD

Pozrmit Humber 1 Bmiesion Evaluation Run 2
Date : 2011.07.13

SRESOEN NG NIE NIV E RN O R RO RO PN IEOA SR O OSSP RE0SRCOSCORORONOIDROSERNAOSORENANEIRONRNINAOOENNINS

. Data Imput .

CRENNOANVE RS PR PO ENRER ORS00 OO OO RN R e R aeRe R R el RReRNEt et eORed e eROoOed ettt OodRetd

Separator Pressure : 54.00[psig]
Separator Temperature : 180.00(7)
Anbient Pressure + 11.70([psia}
Ambient Tempsrature : 160.00(F]
C104+ 86 s 0.7660
C10+ MW s 160.76
~« Low Prepsure 01l ---w-crcervurrcnnnensactanccaccansanan R e Y Rt L 2]
Ho. Companent ool %
b 3 o028 ©.0000
2 02 0.0000
3 €02 0.0000
4 w2 0.0314
5 [ 0.1516
6 c2 0.1458
7 €3 0.18%0
[} i1-c4 0.0711
9 n-C4 0.2006
10 1-C8 0.1268
11 n-C5 0.5494
12 cs 10.5394
13 7 ) 17,9211
14 cs8 12.9938
15 [+ ] 10.3553
16 C10+ 32.0221
17 Sensene 1.7973
18 Toluene 1.9124
1% E-Bengena 0.3054
20 Xylenes 1.5340
21 n-C6 8.5874
22 224Trimethylp 0.26861
== B8les Ol) ------ccmone- seemeameeaccmcecccccmcmcesmcmsanmsmeram - cecencecmann
Production Rate + 59.7[bdl/day]
Dayns of Annual Operation 1 365 [days/year)
API Gravity s 40.4
Heid Vapoxr Pregeure 1 5.53 [{pnia)

CEEOOROVRSREANCHAERRRACAPARARNNPIRNGAGER NG SRRV NRIBERNCOAAENONAAFPICOINTRERRECIONERIANSERORER

L4 Caleulation Resulte .

SRECDEONG SR G AN ECR AR EERC R AR BAANGIRREOPREBEREN IR AIRRAAONENGEAESEROACENSRON VAN OERNERERONEOTRNS

-- Bmiasion SuzmBXy =--v-- J O L R T gty e Py
Item Uncontrolled Uncontrolled

page 1
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B&P TANK V2.0 Calculatiorn Report--- Developed by DB Robinson & Associates Ltd.

Attachment C

2012.01.26

{ton/yx) {1b/hx]
Total HAPs 0.080 0.201
Total EC 3.916 0.094
voCs, C2+ 3.631 0.034
vocs, C3+ 3.463 0.791

Uncontrolled Recovaery Info.

-~ Emignlon COMPOBRLLON ~--scccmoccccuacmccanecmcccttncnr et e st ca e an

Vapor
HC Vapor
GoR

142.5200 x1B-3 [MBCF¥D]
131.8200 x1B-3 {MSCPFD]
2.39

{aCF/bbl)

Flash 0il Sale 0i1 Plash Gas W&S Gae

¥No Component Uncontrolled Uncontrolled
[ton/yx]} [1b/hr)
1 =28 0.000 0.000
2 o2 0.000 0.000
3 oco2 0.000 0.000
4 m 0.144 0.033
5§ < @.263 0.061
s 2 0.188 0.043
7 3 0.152 0.034
8 4i-ce 0.037 c.008
9 n-c4 0.060 0.028
10 i-c8 0.030 0.007
11 =n-CS 0.104 0.02¢
12 ¢6 0.955 0.210
13 o 0.802 0.1063
14 c8 0.273 0.062
15 ©9 6.109 0.03S
16 C10+ 0,048 0.011
17 Benzene 0.115 0.026
18 Toluens 0.054 0.012
19 E-Benzene 0.005 0.001
20 Xylemasg 0,019 0.004
21 n-C§ 0.670 0.153
22 224Tximethylpy 0.012 0.003
Total 4.061 0.927
-=- gtream Datg =-e=secu-
No. Component e LP 04)
mol & mol &
1 Has 34.80 0.0000 0.0000
2 o2 32.00 0.0000 0.0000
3 €02 44.02 0.0000 0.0000
4 w2 28.01 0.0314 0.0098
5 © 16.04 0.1516 0,0827
6 c2 30.07 0.1458 0.1200
7 A 44.10 0.18%0 0.1752
8 1i-c4 s8.12 0.0711 0.0686
9 n-Cd 56.12 0.32006 0.1954
10 i-c5 72.15 0.1268 0.1254
11 n-C3 72.18 0.5494 0.5450
12 cC6 86.16 10.539 10.5320
13 ¢7 100.20 17.9311 17.9380
14 Co 114.23 12.9938 13.0209
15 ©9 128.28 10.5553 10.5820
16 C10+ 168.76 32.0221 32.1132
17 Benzene 78.11 1.7973 1.7963
18 Toluane 52.13 1.9)24 1.9155
19 E-Benzene 106.17 0.3854 0.3963
20 Xylenes 106.17 1.5340 1.5317
21 n-C6 86.18 8.5874 8.5795
22 224Trimethylp 114.24 0.2861 0.32868
= 121.80 121.660
Stream Mole Ratio 1.0000 0.95%71
Heating Value {BTU/8CF}
Gas Gravity {Gas/Airx)

page 2

mol &

0,0000
0.0000
0.0000
0,0088
0.0827
0.1200
0.1752
0.0686
0.1934
0.1254
0.5450
10.5220

-17.9380

13.0209
10.5820
32.1132
1.7963
1.9158
0.386)
1.5377
8.5795
0.2868

121.68
0.9971

mol &

0.0000
0.0000
0.0000
7.5085
24,0510
9.1130
4.9839
0.9251
2.0056
0.5975
2.0921
16,5618
12.0522
3.5861
1.2913
0.4102
2.14862
0.8501
6.0718
0.2591
11,3368
0.15480

59.17
0.0029
3153.1¢
2.08

Totsl BEmiepions
mol &
0.0000
0.0000
0.0000
7.8095
24.0510
9.1130
4.9039
0.9253
2.0058
6.5975
2.0921
16.5618
12.0522
3.5661
1.2913
0.4102
2.1462
0.8501
0.0718
0.259
11.3365
0.1548

59.17
0.0029
3153.18
2.04



Attachment C

B&P TAMK V2.0 Culculation Repoxt--- Develcped by DB Robinson & Assoclates Ltd. 2012.01.26

Bubble Pt. @ 100F [paia) 10.68 6.44 6.44
RVP @ 1o0F [poial 3.76 3.24 3.24
0.694 0.694 0.694

Spec. Gravity @ 100¥
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Attachment C

E&P TANE v2.0 Calculation Report--- Daveloped by DP Rodbinson & Asscciates Ltd. 2012.01.24

SANRIISNAEGNENNCESENOC ARG EANPERPRPOVEONNENEPNNETESFORRRETRNCCCORIRROROREN NSO ORRANCERIPANENIS

» Project Setup Informatiom .
SOOORBRNRVREONCREENEAENOCRGRATRACPNCIENOORDEAREVARPECREWEO SR COe bbb R tOoRRRGRdbReRdaRR
Project File t %:\3359601_Bill Barxett Corp\Utah Tanks\Consent Dacrea\Bmissicn Quantification Projec
Flowsheet Helection :+ 011 Tank with Separator

Calculation Method t+ RVP Distillation

Control Efficiency s 100.0%

Known Separator Stream s+ Low Prespgure Ol

Entering Alx Composition : No

Filed Wame : Utah

Well Name t 13-26-36 BTR

Well ID : 71.8 BFD

Parmit Number ¢ Bnigsion Bvaluation Run 1

Date 1 2012.01.11

GOSN ES RGN VR ER SR PR S ERONRE AL R ARG C OSSR SN A E RN RN R OGS RGP MGt TN OO INOROAYRNERORRR NSO ORY

» Data Input .

COERENERIRDEECE OB ES SRR AN RS RARRNCOINENRE OV REENARR VPR SARAREBAONSRAONORINRCRNORGROCOOEEORNANS

Separator Pressure s 75.001psig)
Sepaxator Tempsrature 1 160.001P3
Ambient Preasure s 12.30({psina)
Anbient Temperature 1 160.00(P)
Cli0+ 3¢ t 0.7690
C10+ MW t 164.42
-- Low Pragsure Qi1 ----- LR E L LT L Sataled P L L LAl R bt b Ll Dt b DDl Lt i creencsncmsnas
No. Component mol &
1 H28 0.0000
2 02 0.0000
3 co2 0.0020
4 N2 0.0099
5 [+ § 0.2565
& c2 0.1312
7 c3 0.1905
e i-c4 0.0076
-] a-Ce 0.3004
1o 1-C5 0,232
11 n-C5 0.6800
12 [+ 8.6004
13 €7 14.2472
14 ca 12.2752
15 c9 10.6080
16 C10» 37.3223
17 Benzene 1.4009
18 Toluene 3.6792
19 E-Benzene 0.4116
20 Xylenes 2.9418
21 a~C6 6.0435
22 23247Trimethylp 0.2899
-- 8aled Ol --ccuccncccecnencnmcnncnuramancnn LR L L L PR L P L ---
Production Rate 1 71.8{bbl/asy)
Days of Annual Gpexation : 365 [days/year]
APX Gravity : 432.1
Reid vspor Pressuzs :+ S.84([(psaia)

RRENPRCENDECEROOVERNRRNN LRGN BOC RGOSRV ICRRAORNPOA GO RSN ERINONENOES SRRSO RERR ARG EsSORadatdodd

. Calculation Results .

SEER GNP DROCERREOPCIRNRIONNEODAEPNOORESRRB SR NINORAEEEASSPRNPROANNREANASAEERRAGGEONSOPROETORES

-~ Emigaion Sumnaxy ---=-cecc-o B R il mmemecsscscrsacsccaamsscanceswnn
Itenm Uncontrolled Uncontrolled

page 1



Attachment C

B&P TANK V2.0 Calculation Report--- Devaloped by DB Robinsom & Asgociates Ltd.

2012.01.24

(ton/yx] {1b/hr)
Total HAPe 0.830 0.189
Total HC 4.256 0.972
voCe. C2+ 3.743 0.855
vocs, C3+ 3.546 0.810
Uncontrolled Racovery Infeo.
vapor 172.6400 x3E-3 [MSCFD]
HC Vapor 168.3700 x1B-3 [MICPFD]
GOR 2,40 {scP/nbl}
-~ Bnipgion Composition ~vevarwe-coee L e e D L T L e L e T
¥o Component Uncontrolled Uncomtrolled
{ton/yx) {1b/hx}
1 HiS 0.000 0.000
2 02 a.000 0.000
3 o2 0.010 0.002
4 n2 0.0352 0.012
L a1 0.513 0.117
[ ca 0.197 0.045
7 [~ ] 0.180 0.041
e i-Cs 0.054 0.012
9 n-Cé 0.162 0.032
10 i-C5 0.064 0.015
11 u-Cs 0.152 0.038
12 cé 0.930 0.212
13 ¢7 9.737 0.168
14 c8 6.298 0.068
i3 cCg 0.126 0.029
16 €10+ 0.030 0.007
17 Benzene 0.108 0,024
18 Toluene 0.121 0.028
19 R-Benzene 0.007 0.002
20 Xylenes 0.042 0.010
21 =n-Cé 0.545 0.124
22 224Trimethylp 0.014 0.003
Total 4.319 0.906
e= Btreaam DALl weersrercccweervecrmenrrer e rer o cr e s e c A c o~ LR ek LR L L
¥o. Component » LP 041 Flash 0il Ssle 0il Flash Gaa W&d Gas Total Emissiocns
mol & mol % mol % mol & mol % mol &
1 Has 34,00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 02 32.00 0.0000 0.0000 0.0000 0.0000 §.0000 0.0000
3 co2 44.01 0.0028 0.0020 0.0020 0.2598 0.0000 0.2596
4 N2 20.01 0.0099 0.0031 0.0031 2.2118 0.0000 2.321153
5 16.0¢ 0.2565 0.1377 0.1377 36.4637 0.0000 368.4637
6 c2 30,07 0,1312 4.1070 8.1070 7.8984 0.0000 7.0984
7 € 44.10 0.190S 0.1759 0.17589 4.%002 0.0000 4.9002
[} i-ca 58,12 0.0876 0.0044 0.0044 1.1107 0.0000 1.1107
9 a-C4é $8.12 0.3004 0.2922 0.2922 2.9348 0.0000 2,9348
10 i-C8 72.15 0.2331 0.2308 0.2308 1.0705 0.0000 1.0705
11 =n-CS 72.15 0.6000 0.6743 0.6743 2.5277 0.0000 2.5277
12 ©6 86.16 8.0884 9.8746 9.8746 13.3239 0,0000 13.3239
i3 o7 100.20 14.2472 14.2631 14.2631 9.1378 0.0000 9.1370
14 o8 114.23 12.2752 12.3033 12.3033 3.2294 0.0000 3.3294
18 C©9 128.28 10.6080 10.6371 10.6371 1.2366 0.0000 1.2366
16 C10+ 104.42 37.3223 37.4378 37.4378 0.1983 0.0000 0.1953
17 Benzene 78,11 1.4009 1.4002 1.4002 1.6115 0.0000 1.6115
18 Tolusne 92.13 3.6792 3.6657 3.6857 1,.5743 0.0000 1,874
19 E-Benxene 106.17 0.4116 0.4127 0.4127 8.0739 0.0000 0,073%
20 ZXylenes 106.17 2.9418 2.9495 2.9495 0.4781 0.0000 0.4781
21 n-C& as.16 6.0435 6.0306 6.0386 7.6126 0.0000 7.6126
22 224Trimethylp 114.24 0.2899 0.2903 0.2903 0.1493 0.0000 0.1493
e 131.27 131,82 131.52 51.93 0.00 51.93
Stream Mole Ratio 1.0000 0.9969 0.9969 0.0031 0.0000 0.0031
Heating Value {aTu/8cP) 2048.085 0.00 2848.85
Gas Gravity {Gas/Air] - 1.79 0.00 1.79



Attachment C

E&P TANK V2.0 Calculation Raport--- Developed by DB Robinson & Assoclates Ltd. 2012.01.24

Bubble Pt. @ 100F {paia] 11.60 7.28 7.38
RVP @ 100F [paia] 3.39 2.97 2.97
0.694 0.694 0.6%4

Spec. Gravity © 100F
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Attachment C

B&P TANK V2.0 Calculation Report--- Desveloped by DB Robinson & Rssociates Ltd. 2012.01.24

CORGNARRAERSASRO RN C NI AR O RAR PRGN RO I RSP ORI RARSRNEAREERNCEINGE OV ONN VNG COPROSOINGORGTEROS

. Project Setup Information -

NN EFIRPREPER OGP AN TGRS RRCRERCONRVNRCEC R AN PIEREOREERPCORPRADARGOENVRANBNONANORNOOPROSOORD

Project Pile + £3\359601_Bill Barrett Corp\Utah Tanks\Consent Decree\Buigaion Quantification Projec
Flowsheet Belection s 0i1l Tank with Separator
Calculation Mathod t+ RVP Distilliation
Control Efficiency : 100.0%

Known Separator Stream ¢t Low Presswxe 011

H

Bntering Air Composition Ho

FPiled Runse 3 Utah

Well Name t 13-26-36 BTR

wWell ID t 59.2 BPD

Permit Mumber : Bxission Evaluation Run 2
Date :+ 2012.01.11

ER0NNERRARARECACRAEF AR AT CR SO NASERN I ON GG R OAREN IO AL E RS R D NN VCFENN NN OO ONERAGEROCCRNRNEREN

* Data XInput °
CRNECREESRNSOSUNEC A CREBESURAO O NN ADAREVAR PP RAARERSAS RN A ARG RAPRNECNNNRGODROR OGO NI EROIR RO NED

Separator Pressure t 72.00[paig]
Separator Temperature :+ 161.00[F)
Ambient Pressure : 12.30[psia)
Ambient Temperature : 160.001P]
C10+ 8G s 0.765%0
C10+ MW : 184.42
~= Low Prespure 0ll -cccccceccnccnccneccaccanconcocccaceaan B L Y s
No. Component mol &
1 H28 0.0000
2 02 0.0000
3 €02 0.0028
4 w2 0,0099
] 3§ 0.2569
6 c2 0.1312
7 c3 0.1905
] i-c4 0.0876
9 n-C4 0.3004
10 i-c5 0.2331
11 n-C5 0.6800
12 cs 8.8e084
13 [~} 14,2472
14 ca 12,2752
15 c9 10.6000
16 Cl0+ 37.3223
17 Benzene 1.4009
18 Toluene 3.6792
19 B-Benzene 0.4116
20 Xylenes 2.9418
21 n-Cé 6.0433
22 224Tripethylp 0.2099
== Sales Qi) ~ceacccaceccccacaan P L Lt TR LR L L L R L P S P

Production Rate + 39.2(bbl/day]
Days of Annual Operation : 365 ([days/yeax)
API Gravity s 42.1

Raid Vapor Prsssure s 5.84{peia}l

C0OEECR RO NS RRSRUSROENARIONOPOER SISO RACROREAP RS PR P oI dRRd RO ¢ PR A GO at el addoddotadosadtdn

* Calculation Results .

. SRS ERRE SR EPEE R PR A ONONNRRNR RN S OSSR RROtNSOPRRCERNERAREt NSNS NSLdtdtd et RttROt it dRORRdIE

-- Emispion SUMMALY ---c--rccccccccmeccrrercncnnnn meemacesuvcesncuesenacnsan cemmoama- —————
Item Uncomtrolled Uncontzolled
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Attachment C

EAP TANK V2.0 Calculation Report--- Developed by DB Robinson & Resociates Ltd.

2012.01.24

[toa/yx}
Total HAPs 0.690
Total EC 3.504
vocs, C2+ 3.962
vOCa, C3+ 2.919

Uncontrolled Recovery Info.

-~ Binipaion Compositio

vapoxr
HC Vapor
GOR

2.40

[1b/hr)
0.158
0.800
0.704
0.666

142.1500 x1R-3 [MSCPD]
138.6400 x1R-3 [MSCPD)
fsce/rdl]

- - - 8 A A A AR O e W e o e e A S e e Y e e e

0.1492

51.93
0.0031
2848.36

No Componsnt Uncontrolled Uncontrolled
[ton/yx} {3b/nr]
1 mns 0.000 0.000
2 02 0.000 0.000
3 o2 0.008 0.002
¢ N2 0.042 0.010
s ci 0.423 0.097
6§ C2 0.163 0.037
7 c3 0.148 0.034
8 i-c4 0.044 6.010
9 n-C4 0.117 0.027
10 i-C5 0.053 0.012
11  n-C5 0.125 0.029
12 ¢ 0.766 0.175
113 o7 0.607 0.139
14 c8 0.245 0.056
15 C9 0.104 0.024
16 Cl0+ 0.025 0.006
17 Benzeneo 8.066 0.020
18 Toluene 0.099 0.023
1% EB-Bensens 0.008 0.001
20 Xylenuss 0.035 o0.008
21 n-Cé 0.449 0.103
22 224Trimethylp 0.012 0.003
Total 3.5%6 0.812
v GLXQAM DALA -cmecscemceccmcencnecocarmansaccsanus r s aascscmus et e e e B b
No. Component [ ] LP 011 ¥lash 011 Bale 0il Flash Gas W&8 Gas
mol % mol % mol & mol & mol %
1 828 34,80 0.0000 0.0000 0.0000 0.0000 0.0000
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000
3 002 44.01 0.0028 0.0020 0.0020 0.2598 0.0000
4 w2 28.01 0.0099 0.0032 0.0031 2.2135 0.0000
-1 [+ § 16.04 0.2565 0.1377 0.1377 38.4749 0.0000
6 ca 30.07 0.1312 0.1072 0.1071 7.8988 0.0000
7 [ ] 44.10 0.1905 0.1759 0.1758 4.8999 0.0000
8 i1-C4 58.12 0.0876 0.0844 0.0844 1.1186 0.0000
9 n-C4 58.12 0.3004 0.2922 0.2922 2.9343 0.0000
10 4-CS 72.18 0.2331 0.2305 0.2308 1.0703 0.0000
11 n-CS 72.15 0.6600 0.6743 0.6743 2.5271 0.0000
12 C6 86.16 6.8684 8.8746 8.8746 13,3205 0.0000
13 © 100.20 14.2472 14.2631 14.2631 9.1351- 0,0000
i4 cCe 114.23 12.27%52 12.3033 32,3033 3.2203 0.0000
i3 C% 129.28 10.6080 10.63712 10.6371 1.2361 0.0000
16 C10+ 184.42 37.3223 37.4377 37.4377 0.1952 0.0000
17 Benzene 76.11 1.4009 1.4002 1.4002 1.61311 0.0000
18 ‘Toluene 92.13 3.6792 3.6857 3.685%7 1.5738 0.0000
19 E-Benzens 108,17 0.4116 0.4126 0.4126 8.0730 0.0000
20 Xylenes 106.17 2.9418 2.9495 2.9495 0.4700 0.0000
21 n-C§ 86.18 6.0435 6.0386 6.0386 7.6105 0.0000
22 224Trimethylp 114.24 0.28%9 0.2903 0.2903 0.1492 0.0000
e 131.27 131.%2 131.52 51.93 0.00
Stream Mole Ratio 1.0000 0.9969 0.9969 0.0031 0.0000
Heating Value teTu/8cP] 2648.3§ 0.00
@as Gravity {Gaa/Alr] 1.78 0.00

page 2
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Aftachment C

E&P PANK V2.0 Calculation Report--- Daveloped by DB Robinson & Associates Ltd. 2012.01.24

Bubble Pt. @ 1007 {paia) 11.68 7.28 7.28
RVP @ 1007 {poia] 3.59 2.98 2.98
Spec. Gravity @ 100F 0.694 0.69%4 0.694

page 3



Aftachment C

B&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Associates Ltd. 2012,01.2€

P stz rsrzzzrrrzzrrrz ey ez 2 R e R 2t L A D A A T R X R R A R AR R At Rl AR A L Z I il il]dd ]

- Project Setup Information *

FERNPOGERNECE OGSO E0E00P AR ESORICCRNNNIRNORENCO RS ONRP RN EEP RSP SN NSO ER v atdddddR et s daeRdtndd

Project Pile + $:\359601_Bill bBarrett Corp\Utah Tanks\Consent Decree\EBmispion Quantification Projec
Plowsheet Selsction 3+ 011 Tapk with Separator
Calculation Method 1 RVP Dietillation
Control Efficiency : 100.0%

Enown Separator Stream :+ Low Pressure Oil

H

Entering Alr Composition Ho

¥Piled Name s+ Utak

Well Name : 16-26-36 BTR

Well XD ¢ 98.4 BPD

Permit Bumber : Bnlesion Bvaluation Run 1
Date t 2012.01.11

RPNV REER PO IBENPOIREO B SR RENONEONN OISR O N RGO OSSRt d bttt dashdttrdddbdddtddidadOsanetodd

. Data Input .

REPRSPONRCAPIRROIERECOPHIONIOPIRONS SR EPC OSSO SRR dddddsCRddtdaddtdabEReeRddReeastaane

Separator Pressuxe 1 54.00([paig]
Separator Temperature s 175.001F]
Ambient Pressura t 12.30(paia]l
Ambient Temperature : 160.00[F)
Cl0+ 8G s 6.7710
CLO+ MW s 177.76
-- Leone Presoure Oll ----c-omcomm-- e et D R Feemesceassscececcceccna
Fo. Coxponent mol §
1 q=02s 0.0000
2 02 0.0000
3 co2 0.0098
4 N2 00,0000
- Cl 0.3166
[ c2 0.1074
7 c 0.1562
8 1-C4 0.0707
9 n-c4 0.2527
10 i-C5 0.1393
11 a-C5 0,6373
12 [~ a4.5778
13 c? 14,0859
14 c8 9.9867
1s [~ ] 9.1413
16 C10+ - 41.6196
17 Bensene 2.0277
18 Toluene 3.5495
i¢9 £-Benzene 0.3121
20 Xylenea 3.2596
21 n-C§ 5.5826
22 224Trimethylp 0.2472
~~ galea O0il ~-~-- Femessrceumcccccaceccmorrer oo L L L L L weseweon
Production Rate : 98.4[bbl/day)
Days of Annual Operation : 365 [days/year)
API Gravity s 42.1
Reid Vapor Pressure :+ 5.84{psial

FOR G RO REACNEREOCCRONOP PR RN INCRUI RN E R E PRI P SER NP RO G INS PPN AN R S S RN OPF NGO ES RO ERR RGOS OORSRD

- Calculation Results .

PEEC SO RCOCA RO CRRORSRRGIRINB GNP RO I PR FE PSR SR ORI AR P RNSINEAOSADROO NI OORRadt iR RdeelReNs

-+ Emipoion SUMNAYY =---=rescsmccscccrucencuersurnm et e e rrrcmeemcenecrcssc—eccosne - .-
Item Uncontyrolled UOUncontrolled



Attachment C

B&P TANK V2.0 Calculation Report--- Developed by DB Robinson & Aesoclstes Ltd.

2012.01.26

Plash 0il Sale O0il PFlash Gap WiS Gas

{ron/yr} {1b/hr]
Total HAPe 0.540 0.123
.Total BC 2.697 0,616
VOCs, C2+ 2.320 0.530
vOoca, C3+ 2.201 0.503
Uncontrolled Recovery Info.
Vapor 112.7800 x1B-3 (MSCPFD]
HC Vapor 111.5700 x1E-3 {MSCPD)}
GOR 1.15 {acp/obl}
-- Emiggion Compogition --ecemamcae
NHo Component tncontrolled Uncontrolled
(ton/yz] {1b/hr]
1 H2s 0.000 0.000
2 02 0.000 0.000
3 coz2 0.026 0.006
4 M 0.000 0.000
s a 0.377 0.086
6 C2 0.119 0.027
7T A 0.102 0.023
8§ 4-c4 0.029 0.007
9 n-Cé 0.080 0.018
10 1-C5 0.026 0.006
11 n-CS 0.098 0.022
12 c6 0.588 0.134
13 @ 0.476 0.109
14 Co 0.158 0.036
s © 0.071 0.016
16 Cl10+ 0.029 0.007
17 Benzene 0.0%98 0.022
16 Toluens 0.075 0.017
19 E-Benzens 0.003 0.001
20 Xylenas 0.030 0.007
21 =n-~C6 0.330 0.075
342 224Trimethylp 0.008 0.002
Total 2.723 0.622
ve SLXOAM DALA ~---<r-vccccvssccccnccnccscusncnaanan
No. Component o P o1
mol % mol %
1 = 34.80 0.0000 0.0000
2 02 32.00 0.0000 0.0000
3 o©o02 44.01 0.0098 0.0082
4 M 20.01 0.0000 0.0000
5 16.04 0.21686 0.1519
6 c2 30.07 0.1074 0.0966
7T © 44.10 0.1562 0.1500
e 1i-ca 58.12 6.0707 0.0694
9 n-Cd 58.12 0.2527 0.2493
10 1i-C8 72.15 G.1393 0.2385
11 n-CS 72.18 0.6573 0.6546
12 C6 86.16 9.5778 2.5713
13 7 100.20 14.0059 14.0935
14 C8 114.23 9.95667 9.9978
15 © 126.28 9.1613 9.1534
16 C10+ 177.78 41.6196 41.6817
17 Henzene 78.11 2.0277 2.0273
16 Toluens 92,13 3.5495 3.5526
19 E-Hensena 106.17 0.3121 0.3128
20 Xylenes 106.17 3.2596 3.2637
21 ©n-C6 66.1¢6 5.5626 5.5804
22 224Trimethylp 114.24 0.2472 0.2474
L} 131.92 132.05
Stream Mole Ratioc 1.0000 0.9985

Heating value
Gas Gravity

{aru/acr]
{Gan/Aix]

mol %

0.0000
0.0000
0.0082
0.0000
0.1819
0.0966
0.1500
0.0694
0.2493
0.1385
0.6545
8.5713
14.093S
9.9978
9.1534
41.69017
2,0273
3.5526
0.312%
3.2637
5.5804
0.2474

132.05
0.9985

mol &

0.0000
0.0000
1.0733
0.0000
43.3029
7.2646
4.2643
0.9305
2.5466
0.6535
2.4896
13.8904
9.0410
2.6273
1.0651
0.2978
2.3066
1.49684
0.0582
0.5222
7.0432
0.1277

50.14
0.0015
2765.39
1.73

mol &
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0,0000
0.0000
0.0000
©.0000
0.0000
©.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.00
0.0000
9.00
.00

Total Emissions
mol &
0.0000
0.0000
1.0733
0.0000
43.3028
7.2646
4.2643
0.9308
2.5466
0.6535
2.40896
12,8504
9.0410
2.6273

0.0015
2765.39
1.73



Attachment C

B&P TANK V2.0 Calculation Report--- Devaeloped by DB Robdmson & Agsociates Ltd. 2012.01.26

P ERENEPEEIRRNEAERORERBERONERNCERONDRRSADRONCVNNERNEPSNEENRROANRRDENEREIAEEORESERPRCODETDRGERD

- Project Setup Informatiom - .

PRGN PEER ROt Pt Rd PR R R RSO RER S AR ENE ANt tEs R R ARG ANARIRIARISICACENAINREOS St RaneNOCddeRdan

Project File 1 2:\359601_Bill Barrett_Corp\Utah Tanke\Consent Decree\Emission Quantification Projec
Plowsheat Selection : 041 Tank with Separxator
Calculation Method 1 RVP Distillation
Cantrol EBfficiency 1 100.0%

Known Separator Stxeam 31 Low Prasgure Oil

Entering Air Compositiocn Ho

Filed Namo : Utah

Well Name : 16-26-36 BTR

Well I s 110.4 BPD

Parmit Humber : Bmigesion Bvaluation Run 2
Date s 2012,.01.11

.....'..'.....OQ..'......."....".ﬁt'.t.'.i.."..t...*.‘..‘i‘."‘.'.ﬁt...’0‘.'.'.."...‘.

* Dats Input .

PEECONN PNV NE RGNNSO L AOR R ANESRARCRUORRRCRERBNGE IR E OSSR RaRaaddtitdiodosnittttdidaed

Separator Pregsure 1 54.00(paig]
Ssparator Temperature s 176.00{F]
Ambiant Pressure 1 12.30([psia}l
Ambient Temperature : 160.00([rF1
10+ 86 1 0.7730
C10+ MW : 177.78
-~ LOw Pressure Oil --c-ccevcoronrrncncaaccns L R L e R -
No. Component mol &
1 H28 a.0000
2 02 0.0000
3 o2 0.0098
4 w2 0.0000
S c1 0.2166
6 ca 0.1074
7 [} 0.1562
8 1-Ce 0.0707
9 an-C4 0.2527
10 1-C5 0.1393
11 n-CS 0.6573
12 [~ 8.5778
13 c7 14.0839
14 ca 9.9867
15 [ 9.1413
16 Cl0+ 41.6196
17 Benzene 2.0277
18 Toluens 3.5495
18 E-Benzane 0.3121
20 Xylenas 3.2596
21 n-C6 5.5626
22 224Trimethylp 0.2472
-~ Sales Oil ------- wvemrremeccsmmsncenscennn B kL L cesscevecncnoce emmmreennennnen

Production Rates 110.4 [bbl/day]

H
Days of Annual Operation : 365 [days/year)
API Gravity . s 42.1
Reid vapor Pressure t 5.84[psia}l

PERENEP P RN NN ORI EE R NA AN RN G ORGSR R QTN EENOR GO PR ARG RPN GO RORER RGN ERREGRREQOOORRGVRRUTRROORASRNE

. Calculation Results b4

KAV R G PO PN QRN G E N R RGNS R RGOS E RO RENERRSER R NGO OO RN IR OGO ERORRRONEORC RGO RELGOEEOOR OO REICOISROIEFR

~- Emigpion BUNMDAYY =<ecveccccun-carranacranrreneran rrran e e e A e e e e e IR TS
Itam Uncontrolled Uncontrolled
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Attachment C

B&P TANE V2.0 Calculation Report--- Developed by DB Robinson & Associatas Ltd. 2012.01.26
Bubdle Pt. @ 100F [paial 9.49 7.40 7.40
RVP @ 100P Ipeia) 3.31 3.00 3.00
Spee. Gravicy @ 100F 0.703 0.703 ¢.703
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Attachment C
R&P TANK V2.0 Cslculation Repoxt--- Developed by DB Robingon & Associates Ltd. 2032.01.26

fton/yr] [1b/hr)]
Total EAPs 0.610 0.139
Total HC 3.024 0.690
vocs, C2+ 2.601 0.594
voCs, Ci+ 2.468 0.563

Uncontrolled Recovexy Info.

Vapor 126.4500 xiB-3 [MSCPD]
HC Vapor 125.0900 x1E-3 [MSC¥D]
GOR 1.15 tacr/bbl)

L R L L L YT P YT L Y remswe - B

-~ Bmission Compositi

%o Component Uncontrolled Uncaontrolled
[ton/yx) {1b/nr}
1 H2s 0.000 0.000
2 o2 6.000 0.000
3 co2 0.029 0.007
4 M 0.000 0.000
§ 0.423 0.097
6 C2 0.133 0.030
7 © 0.114 0.026
8 1-C4 0.033 6.008
8 =n-Cé 0.090 0.021
10 1-c5 0.0329 0.007
11 a-C5 0,109 0.025
12 C©s 0.659 0.150
1 o7 0.534 0.122
14 C8 0.178 6.041
15 ©9 0.080 0.018
16 Cl0+ 0.032 0.007
17 Beusene 0.110 0.025
16 Toluene 0.060¢ 0.019 :
19 E-Benszemne 0.004 0.001 .
20 ZXylenes 0.03¢ 0.008
21 n-C§ 0.370 0.084
22 224Trimethylp 0.009 0.002
Total 3.054 0.697
-= Btresm DALA ~~~ow-evwsmccwans e LAl i it d bt a Ll b Teememcercm e —n e e n .- ———- cmmonn
NHo. Compoment B LP 011 Flash 011 8Sale 011l Flash Gas W&S Gas Totel Emigsgiona
mol & mol ® mol % mol & =m0l § mol &
1 H28 34.80 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2 02 32.00 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
3 co2 44.01 0.0098 0.0082 0,0082" 1.0733 0.0000 1.0733
4 N2 a8.01 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
5 ca 16.04 0.2166 0.1518 0.1519 43.3028 0.0000 43.3028
6 c2 30.07 0.1074 0.0966 0.0966 7.264€ 0.0000 7.2646
7 [« ] 44.10 0.1562 0.1500 0.1500 4.2643 0.0000 4.2643
] i-ce 56.12 0.0707 0.0694 0.0694 0.9305 0.0000 0.9305
9 n-C4 $8.12 0.2527 0.2493 0.2493 2.5466 0.0000 2,5468
10 1-c5 72.15 0.1393 0.1385 0.1385 0.6535 0.0000 0.653%
11 n-CS 72.1% 0.6573 0.6545 0.6545 2.4896 0.0000 2.48968
12 C6 86.16 8.5778 8.5713 8.5713 12.6904 0,0000 12,8904
13 o7 100.20 14.0859 14.0935 14.0935 95.0410 0.0000 9.0410
14 ce 114.23 9.9867 9.9978 9.9978 2.6273 0.0000 2.6273
15 ¢ 128.28 9.1412 9.1534 9.1534 1.0851 0.0000 1.0651
16 CL0+ 177.78 41.6196 €1.6817 41.6817 0.297¢ 0.0000 0.2978
17 Beasene 78.12 2.0277 2.0273 2,0273 2.3066 0.0000 2.3066
16 Tolueme 92,13 3.5495 3.5526 3.5526 1.4904 0.0000 1.4904
19 E-Benzene 106.17 0.3121 0.3128 0.3125 0.0552 0.0000 0.0552
20 ZXylenes 106.17 3.2396 3.2637 3.2637 0.5222 0.0000 0.5222
21 n-C6 86.18 5.5826 5.5804 5.5804 7.0432 0.0000 7.0432
22 224Triwethylp 114,24 0.2472 0.2474 0.2474 0.1277 0.0000 0,1277
MW 131.82 132.05 132.08 50.14 0.00 50.14
Stream Mole Ratio 1.0000 0.9985 0.9985 0.0018 0.0000 0.0015
Beating value [BTU/SCP] 2765.39 0.00 3765.3%
Gas Gravity [Gas/adx] 1.73 0.00 1.73
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Attachment C

E&P TANE V2.0 Calculation Report--- Developed by DP Robingon & Anpocietes Ltd. 2012.01.26
Bubble Pt. @ 100P [peia) 9.49 7.40 7.40
RVP @ 100F7 fpsia] 3.31 3.00 3.00
Spec. Gravity @ 100P 0.703 0.703 0.703
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Attachment D



Bill Barvett Corporation
VRU Sysiecas
16-26-36 BTR Run 2
- Cagpltal Cost Fastors
[V VR ) Refereare
MRECT COSYS
Costof one VRU System = $ 198000 'S 80000  Vendor Quotes, VRU monthly lesse times
10 year controt life
TOTAL BIRECT COSTS (TDHC) = $ 198006 $  £0000  Caienfated Total
INDIREC'T COSYS
Geaera facilities, engincering, construction fees = § 49300 S 20000 - Asemed 25%ofTDC
TOTAL INDIRECT COSTS (TIC) = $ 49500 § 20000  Caleulxted Total
TOTAL IMRECT AND INDIRECT COSTS (YDIC) ancy « {T0) = § 247500 $ 100,000  Calrulmed Totst
Contingency 010 * (TDIC} = § . 24T $ 10000  Assumed 10% of TDIC
TOTAL INSTALLED CAFITAL COSTS (TICC) = § 250§ 110000  Caiculsted Yotal
ANNUAL FIXED 0&M COSTS . L
Opesating Labor 10%of FTE * S20M S § o M. Asnmed
Administrative and Support Labor - ¥ .,
Maintenance Labor and Materizls 3%fFTE * $0M Flit 3 - judiny Mamtenance Isbor incloded in feaso rate for
Pasts and Materials (inctuded in maintenance labor and muterials cost) N T - VRU, sssumed for EVRU
-rofm.'mmo&uoos'mmm O 9360 § 1430  Calrulated Total
ANNUAL VARIABLE O&M COSTS : ' .
Foel Cont: B EAL I 7 Based op § mscfid snd $340MMbM
Vepor Savings: S (9% s 5% SeeAnschmemB
TOTAL VARIABLE O&M COSTS (VOM) -3 mn s (7929)  Calculated Total
TOTAL DIRECT COSTS (TDAC) = FOM + VOM -3 8623 S 6631  Cakcutated Tosl
INDIRECY COSTS
Oveitead Inciuded 18 Fixed O&M Costs -
Property Tax 1% of {TICC) =18 OAQPS Cuntrol Cost Manial
Insurence 1% of (TICO) =% ! L OAQPS Control Cost Manusl
G&A Charges 2% of (TICC) =3 3560 § 14 OAQPS Control Cost Manaal
Capital Recovery 0.117 * {(TICO) =8 M S 3091 Based on 10% interest rate
TOTAL INDIRECT COSTS(TIAC) ~ 8§ N7 $S 167 Caleulsied Total
TOTAL ANNUALIZED COSTS TDAC + TIAC « 5 M0 S MBI Coloulaied
TOTAL VOC REMOVED PER YEAR (VOC) - FTH T 170 Basedan98% opersiion of VRU end 95%
eontrod by flare during VRU downtime
COST EFFECTIVENESS (§ per too of pollutant centoved) - §  B347 $ 1368 Coleulnted



Attachent D

Bill Barrett Corporation
VRU Systems
16-26-36 BTR Rua 2
Capltal Cost Factors
[ VRU [ EVRC l Reference
DIRECT COSTS
Cost of one VRU System $ 198000 § 80,000  Vendor Quotes, VRU monthly Jease limes
10 year control life
YOTAL DIRECT COSTS (TDC) $ 198000 S 80,000  Calculsted Total
INDIRECT COSTS
General facilities, eagimeering, consiruction fees s 9500 20000  Asswmed 25% o TDC
TOTAL INDIRECT COSTS (TIC) s 49,500 § 20,000 Calculated Total
TOTAL DIRECT AND INDIRECT COSTS (TDIC) (TDC) (TIC) $ 247500 S 100,000 Calculsted Total
Contingency 0.10 (TDIC) s 24750 § 10,000 Assumed 10% of TDIC
TOTAL INSTALLED CAPITAL COSTS (TICC) $ 21225 § 110000  Calculated Total
ANNUAL FIXED O&M COSTS
Operating Labor 10% of FTE 20 s 400 ¢ 418 Assumed
Administrative snd Support Labor S o .
| Labor and al 25%of FTE 200 5 3m 3 1004 Mamtenance labor included in lease rate for
Parts and Materials (inctuded in mainienance labor and materials cost) $ 3 - VRU, sssumed for EVRU
TOTAL FIXED O&M COSTS (FOM) s 9360 $§ 14560  Calculated Total
ANNUAL VARIABLE O&M COSTS
Fuel Cosi: £ 12 § Based on § mscfd and $3 40/MMbty
Vapor Savings: s (7929) % (7920 See Amachment B
TOTAL VARIABLE O&M COSTS (VOM) s M s (7929)  Calculated Total
TOTAL DIRECT COSTS (TDAC) = FOM + VOM 5 8623 § 6,631 Calculated Total
INDIRECT COSTS
Onerhead Inctuded 10 Fixed O&M Cosls 2
Property Tax 1% of (TICO) $ 1980 § Lo OAQPS Cootrol Cost Manual
Insurance 1% of (TICO) $ 190§ 1L,Mr  OAQPS Control Cost Manual
G&A Charges 2% of (TICC) s 35¢0 § 4 OAQPS Control Cost Manual
Capital Recovery 0117 * (TICO) s 28T Y 13021 Based on 10% interest rate |
TOTAL INDIRECT COSTS (TIAC) s N7 8 16,721 Calculated Total
TOTAL ANNUALIZED COSTS TDAC + TIAC s 39800 § 2,352 Calculated
TOTAL VOC REMOVED PER YEAR (VOC) 1,70 Based on 98% operation of VRU and 95%
control by flare during VRU downlime
COST EFFECTIVENESS ($ per too of pollutact removed) H 2347 § 13698  Cakculated



